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FOREWORD 




Uwranet P. Qr«v§on 
N«iion«l Intlitut* at Riliicmllan 
w««hlna«oni o,a. 



Ja««ph M. UUiUnhaah 

Qlraatar, Continuing Eduutulon far EnainMrlna 
Unlvtmlty of iauth Carolina 
Columbia, BouUt Qurqlln* 



Wo nre deliohtod to be tibia to publish these PROCEEDINGS of the Flrot World Conforwnoo on Contlnuino 
Education, end to have thorn available et the opening of the meeting, Thio conference is a me|or event, 00 it la 
the first tlms that severol hundred people with speakers from 88 countries on five continents have gathered 
at a professional, rathar than a governmental, meeting to discuss the topic of continuing education for 
engineers, This theme is important to engineers in every country, since the rapid advances in technology end 
the chenging needs of eech nation require englneere to continue to updete their knowledge so that they can 
best serve their countries, themselves and their fellow men, 

The Conference also is significant beceuse of the cooperotion exhibited by the participating organizations, 
The meeting is sponsored uy the University of Mexico, the Amerioen Society for Engineering Education 
(ASEE) through its Internationol Division and its Continuing Professionol Development Division, the United 
Nations Educational, Scientific end Culturel Orgenlzetion (UNESCO, the Pen American Health Orgonizotion 
(PAHD), the Pen American Union of Engineers Associetiqn (UPADI), end the Secretariat of Human 
Settlement and Public Works of Mexico (SAHDP), Their involvement hes helped assure that the intersts and 
needs of many nations are being addressed, and that the results of the Conference will be made known to 
those persons throughout the world who can benefit from them. 

The PROCEEDINGS are meant to serve several purposes, First, they contain ail of the papers that the 
speakers will present. Since the full documents are available to every participant at the timeof presentation, 
the speakers will not have to give the details of their work, but can use their time to discuss the major points 
in their papers and engage in a dialog with the audience. Further, additional papers are contained in the 
PROCEEDINGS that are to be used to give a fuller set of ideas on a given topic and to provide 0 basis for 
discussions with their authors. Although the PROCEEDINGS is a working document of the meeting, it olso is 
an historical record of the Conference, both for the people who attend and for persons who cannot come to 
Mexico City at this time, but who are interested and involved in the continuing education of engineers. 

In order to make this document of increased value to the readers, and to help those who attend the 
Conference, we have included photographs, biographical information and addresses for all of the authors, 
session chairmen and key persons involved in organizing the meeting, so that they may be recognized during 
the Conference or contacted at a later time. 

We hope that the PROCEEDINGS satisfies its purposes and meets the needs of the Conference 
attendees and of those interested in reading the papers that have been presented. We further hope that this 
conference is highly successful, so that it may be followed by future professional meetings of engineering 
educators from many nathns, not only to discuss continuing education, but also other topics of importance 
to the field. Through mutual understanding and discussion of each others problems, we can all benefit. 

We owe a special debt of gratitude to the University of Mexico and to its representatives for serving as 
host for this Conference. 




Joseph M. Biedenbach 



April 25, 1979 



Lawrence P. Grayson 



and 
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WELCOME 
FROM CONFERENCE 
CHAIRMAN 



FIRST WORLD CONFERENCE ON 
CONTINUING ENGINEERING EDUCATION 



April 25-27, 1979 



Mexico City 



Please reply to: 



Department of Engineering & Applied Science 
University of Wisconsin — EXTENSION 
432 North Lake Street 
Madison. Wl 53706 USA 



Telephone: (608) 262*206 1 



Telex No.: 265452 



This first world conference represents an effort to bring together the 
best talent available from all over the world to bear on the problems of 
continuing engineering education. We caution the readers of this pro- 
ceedings to keep in mind the different social systems under which these 
programs exist and glean out those factors which you can translate into 
your system. 

This publication is a collection of papers that have been presented at 
the First World Conference on Continuing Engineering Education. Some 
are missing. The complexities of translation, mailing time, government 
and organization approval, and a host of other problems did not allow a 
complete preprint of the conference. The various case studies can be r 
used to further understand the variation in needs, costs and evaluation 
from one country to another. The richness of information can only be 
fully understood after very careful reading. 

I want to thank each author and their sponsoring organizations for their 
contribution. More particularly, I want to thank the local organizing 
committee and the Mexican government for their part in this time consuming 
effort and to Joe Biedenbach and Larry Grayson for their editorial work. 
The planning committee also appreciates the very wide support of the co- 
sponsors and financial contributions. 
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CHRONOLOGICAL HISTORY 

OF THE 

UNIVERSITY OF MEXICO 



Al sur del Distrito Federal, capital de - 
la Republica Mexicana, en un area de 7.3- 
millones de metres cuadrados, se locali-- 
zan las principales in s ta la c ion es de la - 
Ciudad Uni vers it aria , sede de la Universi^ 
dad Nacional Autonoma de Mexico, fundada- 
en el ano de 1551 por Cedula Real del Rey 
Felipe II; y por Bula de Paulo IV y Cle — 
mente VII de 1555 y 1595, r e s p e c t i vame n t e . 

En 1536, a peticion del Virrey de la Nue- 
va Espana, 0. Antonio de Mendoza, y por - 
intermedio del Obispo de Mejico, Fr. Juan 
de Zumarraga, el Emperador Carlos V ini — 
cia los estudios para la ereccion y crea- 
cion de una Universidad en el Nuevo Conti^ 
nente* Su sucesor, Felipe II, ordena, el 
30 de abril de 1547, la ereccion de la 
Real y Pontificia Universidad de Mejico. - 
En ella habrian de impartirse, entre otras, 
catedras de Gramatica, Artes, Teologia y- 
Retorica y Sagrada Escritura. Los grades 
un iversi tar ios eran Bachiller, Licenciado 
o Maestro y Doctor. 

Durante tres siglos, la Real y Pontificia 
Universidad fue el centro mas distinguido 
de la vida intelectual de la Colonia. 

Este fructifero periodo termina con la 
iniciacion de la lucha de Inde pend en c ia - 
en septiembre de 1810, 

Durante los 222 anos de su existencia, h_a 
bia graduado 29,882 Bachilleres, 277 li — 
cenciados y 1403 doctores en Teologia, 
canones, Leyes, Medicina y Artes. De la- 



in the southern part of the Federal District, 
capital of Mexico, on an extension of 7.3 million 
square meters, are the main buildings and facili- 
ties of the University City, seat of the National 
Autonomous University of Mexico, founded 1n 1551 
by a Royal Schedule of King Phillip II and papl 
bulls, one Issued 1n 1555 by Paul IV and another 
by Pope Clement VII 1n 1595. 

In 1536, at the request of the Viceroy of 
New Spain, Don Antonio de Mendoza, and through 
the offices of the Bishop of Mexico, Fr. Juan 
de Zumarraga, Emperor Charles V began studies 
to erect and create a University on the New 
Continent. His successor, Phillip II, on the 
30th of April, 1547, ordered the erection of the 
Royal Pontifldal University of Mexico. Among 
other subjects taught at the University were the 
chairs of Grammar, Art, Theology, Rhetoric, and 
Holy Scripture. The University offered the de- 
grees of Bachelor, Llcenctfate, Master and Doctor. 

For three centuries the Royal Pont1f1cial 
University was the most distinguished center of 
Intellectual life 1n the Colony. This fruitful 
period came to an end when the War of Indepen- 
dence began 1n September of 1810. 
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Universidad habian egl'esado 84 obispos y- 
arzobispos, miembros de las Reales Audieji 
cias, de los Supremos Consejos de Casti-- 
11a o Indias , prebeu dados, canonigos y - - 
dignidades para las Catedrales; inquisid£ 
res, consultores y calif icadores del San- 
to Oficio; y catedraticos para las Univer 
sidades de America y de Europa (Salamanca, 
Alcala, Sevilla, Valladolid y Granada). 

Durante el siglo XIX, la Universidad fue- 
el escenario de las luchas politicas que- 
aquejaban al pais. 

Desde septiembre de 1810 hasta la caida - 
del Emperador Maximiliano en 1867, la Uni 
'/ersidad se vio en grave peligro. 

Aun durante las epocas de Gomez Farias 
(vie epresident e durante el Gobierno de D. 
Antonio Lopez de Santa Anna), qui'^n en 
1833 ordena clausurar la Universidad, asi 
como bajo la esporadica reapertura bajo - 
los gobiernos de Comonfor^ (1857) y Zuloa 
ga (1858), la Universidad, como tal, no - 
dejo de funcionar. 

Se suspendian algunas catedras, perdia -- 
solo el nombre, desaparecian los rectores, 
pero seguia subsistiendo en sus escuelas- 
de Derecho, de Medicina y en los colegios 
maximos de San Pedro y San Pablo, San Gre 
gorio y San Juan de Letran. 

Asi pues, la Universidad, gracias a la -~ 
pervivencia de esos planteles, habia teni 
do ; n existencia continua desde el siglo 
XV . ..as ta el XIX . 

Los decretos de clausura la desmembraron , 
s ubs t i t uy end o el gobierno de su rector y- 
su claustro por un burocrata, jefe de una 
seccion del Ministerio de Justicia y Nego 
cios Ec les ias t i cos , hasta que Don Justo - 
Sierra, el 26 de mayo de 1910, por inici_a 
tiva presentada y aprobada por el H. Con- 
greso, logra reunir a los miembros dispe£ 
sos, da unidad a la Institucion y catego- 
ria oficial a la Universidad, Entre las- 
Escuelas que se incorporan, est& la de In 



In its 222 years of existence 1t turned out 
29,882 Bachelors, 277 Llcendates, and 1403 
Doctors of Theology, Canon Law, Law, Medicine and 
Art. From this University came 84 bishops and 
archbishops, members of the Royal Audience, :of 
the Supreme Councils of Castile and the Indies, 
prebendates, canons, dignitaries for Cathedrals, 
inquisitors, consultants, and judges of the Holy 
Office and teachers who held chairs in the Uni- 
versities of America and Europe - Salamanca, 
Alcala, Sevilla, Valladolid and Granada. 

During the XIX Century the University was 
the scene of political struggles that tore 
through the country. 

From September, 1810, until the fall of 
Emperor Maximilian in 1867, the University was 
in serious ianger, but even in times of Gomez 
Farias (Vice President during the administration 
of Don Antonio Lopez de Santa Anna) who ordered 
the University closed 1n 1833, and during its 
sporadic reopenings during the administrations of 
Comonfort (1857) and Zuloaga (1858), the Univer- 
sity never ceased to function as such. 

Some chairs were suspended, the name was 
lost, rectors vanished, but it continued to 
survive in the Schools of Law, Medicine and the 
Maximum Colleges of St. Peter and Paul, St. 
Gregory and St. John Lateran. 

Thus, the University, thanks to the persis- 
tence of these schools, can boast an uninterrupt- 
ed existence from the Sixteenth through the Nine- 
teenth Centuries. 

It was dismembered by a decree that closed 
it, and its administration passed from the hands 
of a Rector and his cloister to those of a 
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genieros que existe desde 1867, a partir- 
de la Ley de Instruccion Publica de Don - 
Benito Juarez y que tiene como anteceden- 
te el Serainario de Minas que nace de la - 
Cedula Real de 1792. 

El 11 de julio de 1929, el presidente D.- 
Emilio Portes Gil, otorga a la universi-- 
dad su Autonomia, durante la gestion rec- 
toral del Lie. Ignacio Garcia Tellez. A- 
partir de esta fecha, y hasta nuestros 
dias, la Universidad toma su norabre de 
UN IVERS ID AD NACIONAL AUTONOMA DE MEXICO. 
El 30 de diciembre de 1944, se instituye- 
la Ley Organica de la UNAM, la cual esta- 
blece, en su arr. iculo primero, que las - - 
funciones de nuestra Maxima Casa de Estu- 
dios, estan encaminadas a la docencia, la 
in ves t igac ion y la difusion de la cultura 
en el ambito nacional. 

Actualmente la Universidad cuenta (1979)- 
con 9 mil quinientos millones de pesos en 
su presupuesto para atender las nacesida- 
des de alrededor de 300,000 alumnos (ense 
nanza media superior, licenciatura y pos- 
grado); el pago de los sueldos de 20,000- 
maestros (tecnicos academicos incluidos); 
1,753 investig adores; y 17,500 empleados- 
administrativos . 

Los estudios a nivel prof esional se reali 
zan en las Facultades y Escuelas de la -- 
UNAM, tantu las ubicadas en la Ciudad Uni^ 
versitaria como en la Periferia del Dis — 
trito Federal (Escuela Nacional de Musica, 
Escuela Nacional de Enfermeria y Obstetr^ 
cia, planteles de Escuelas Nacionales de- 
Estudios Prof esionales - ENEP Cuautitlan,- 
Iztacala, Acatlan, Aragon y Zaragoza-) . 

En la Facultad de Ingenieria que cuenta - 
ahora con 1,000 maestros y atiende a - - 
10,500 alumnos de licenciatura y a 600 en 
el posgrado, se ubica el Centro de Educa- 
cion Continua (CEC) , extension academica- 
para cursos de r egu lar i zac ion y actualiza 
cion de conoc imien t os prof es ionales a ni- 



bureaucrat, head of a department In the Ministry 
of Justice and Ecclesiastical Affairs, until Don 
Justo Sierra, 1n pursuance of a bill proposed and 
adopted by Congress on May 26, 1910, managed to 
recall Its scattered members and gave unity to 
the Institution and official standing to the 
University. Among the schools that were Incor- 
porated were the School of Engineers, which exists 
since 1867 when the Public Instruction Act of 
President Benito Juarez was enacted and which 1s 
an outgrowth of the Mining Seminary, created by 
a Royal Schedule of 1792. 

On July 11, 1929, President Don Em1l1o Portes 
Gil granted Its autonomy to the University, dur- 
ing the Rectorship of Ignado Garcia Tellez. 
Since then the University bears the name of 
NATIONAL AUTONOMOUS UNIVERSITY OF MEXICO. On 
December 30, 1944, the UNAM Organic Law was In- 
stituted which 1n Its First Article specifies 
that the functions of our First House of Learning 
shall be directed to teaching, research and the 
dissemination of culture throughout the country. 

At present (1979), the University has a 
budget of 9.5 billion pesos to cater to the needs 
of some 300,000 students (upper middle education, 
licendate and post-graduata programs) and to 
pay the salary of 20,000 teachers (Including 
academic technicians), 1,753 researchers and 
17,500 administrative employees. 

Professional training is provided 1n the 
various UNAM schools, both those located in the 
University City and 1n other peripheral facilities 
such as the National Music School, the National 
School of Nursing and Obstetrics and the National 
Schools of Professional Studies - ENEP - in 
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vel especializacion, creado en julio de - 
1971, con el fin de estudiar, desarrollar 
e implantar los metodos m g 8 adecuados de- 
educaci6n continua p ar a la ac t ual i zaciSn- 
de conocimientos , enfocados, primordial-- 
mente, a aquellos prof eaioniatas que de — 
seen estar al tanto de los avances de la- 
Ingenieria. 

Asi, la Universidad Nacional Autonoma de- 
Mexico, mediante el e s fuerzo, el valor, - 
el empeno y la dedicacion de quienes han- 
integrado la Ins t i t ucion -rectores, inves 
tigadores, cat edrit icos , alumnos, emplea- 
dos-, quienes han visto corao principal ob 
jeto el bien de ella, y a travgs suyo el- 
de Mexico, responde de una manera cabal, - 
al lema que D • Jose Vasconcelos concibie- 
ra para nuestra Maxima Casa de Estudios: 

"POR MI RAZA HABLARA EL ESPIRITU" 



Cuautllan, Iztacala, Acatlan. Aragon and Zara- 
goza (1n the periphery of Mexico City). 

The Engineering School now has 1000 teachers 
and 10,500 undergraduates and 600 students 1n 
Its postgraduate program. The Continuing Educa- 
tion Center 1s located 1n this School as an 
Academic extension for updating and specialized 
professional earning, It was created 1n July. 
1971, with the purpose of studying, developing 
and Implementing the most appropriate methods of 
continuing education to update learning, addressed 
primarily to professionals who want to keep abr- 
east of the latest developments 1n Engineering, 
In this way the National Autonomous University 
of Mexico, thanks to the effort, courage and 
dedication of those who make up the Institution 
rectors, researchers, teachers, students and 
employees - whose main object has been Its good, 
and through 1t, the good of Mexico, has fully 
lived up to the motto devised by Don Jose 
Vasconcelos for our Greatest House of Learning 
"THE SPIRIT SHALL SPEAK THROUGH MY PEOPLE" 
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SESSION 1 



Prof. Javier Jimenez-Espriu 
Dean of Engineering 
University of Mexico 
Mexico City 





Facultad de Ingenieria 

DlRECCION 



The Mexican National Autonomous University School 
of Engineering wishes to extend the most cordial 
welcome to all participants in the I World Congress 
of Continuing Education for Engineers. 



We are confident that, against the backdrop of the 
century old tradition of the oldest university on 
the Continent and an Engineering School whose 
beginning dates from the Royal Mining Seminary and 
the First House of Learning in America, we shall 
be able to offer our guests the kind of hospitality 
and environment that will provide a few unforgettable 
days exchanging experiences in the area of continuing 
education - a subject which has been so extensively 
debated and which is so important for the progress 
of our profession and society. 



This experience that will be shared by experts 
from more than 35 countries who are interested in 
teaching will be a favorable occasion to reaffirm 
once more Mexico's vocation of hospitality. 

"POR MI RAZA HABLARA EL ESPIRITU" 
Cd. Universitaria, D.F., a 12 de febrero de 1979. 
ELJ3iB$$T0R, 




I ft g.- ^jaal fer Jimenez Esi 
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THE SUPER 
INDUSTRIAL REVOLUTION 



Alvin Toff lor 
Author 
Future Shock 




"Despite appearances, the U.S. is entering 
the most revolutionary period in its history. 
Our political system and educational structures 
are racing toward absolescence, and very little 
fresh thinking is being done about how to save 
or replace them." So says Alvin Toffler, 
author of Future Shock , one of the most important 
most talked-abou't books of the decade. 

Returning from extensive research and 
speaking tours, Mr Toffler warns that "in the 
next 25 years all of us will be required to 
deal with more change than we have ever had to 
handle-- changes in our life styles, our 
politics, our schools, churches and families. 
The last election and a relative calm on the 
campus ought not to deceive us; unles we learn 
new strategies for coping, many of us will fall 
victim to adaptational breakdown." 

Future Shock , which won the Prix du 
Meilleur Livre Etranger in France, and the 
McKinsey Foundation Book Award in the U.S., 
has been published in some 50 countries, and has 
been hailed for its breakthrough thinking 
and its passionate and lucid style. According 
to C. P. Snow, "No one ought to have the nerve 
to pontificate on our present worries without 
reading it." Betty Friedan has called it 
"Brilliant and true." The Wall Street Journal 
termed it "Explosive." And Le Figaro's reviewer 
in Paris declared it, "The best study of our 



times that I know... Of all the books I have 
read in the last 20 years, it is by far the one 
that has taught me the most." 

An earlier work by Toffler, The Culture 
Consumers , and a recent collection he edited, 
Learning for Tomorrow , have also drawn 
enthusiastic praise. 

Like his books, Mr. Toffler's lectures are 
the result of extensive interviews with Prime 
Ministers and Nobel Prize winners as well as 
students, radicals, businessmen, educators, and 
housewives. They are tightly organized and well 
presented. 

A former Associate Editor of Fortune 
magazine and a contributor to scholarly 
journals as well as such popular publications 
as Saturday Review, Playboy and Readers Dige st. 

Mr. Toffler describes himself as'a "social 

critic" and "futurist." As such, he has served 
as consultant to the Institute for the Future, 
the American Telephone and Telegraph Company, 
the Rockefeller Brothers Fund, and many other 
leading corporations and organizations. He 
served as Visiting Scholar at the Russell 
Sage Foundation and a former Visiting Professor 
at Cornell University. 

Mr. Toffler is now at work on another 
book dealing with personal and political change. 
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SESSION 1A 



DISCUSSION AND RESPONSE 

TO THE 

SUPER INDUSTRIAL REVOLUTION 

Prof. Javier Jlmonoz-Eapriu 
Dean of Engineering 
University of Mexico 
Mexico City 




Myron Trlbus 

Director, Center for Advanced 

Engineering Study 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 



Before M.I.T., Dr. Myron Trlbus was a Senior Vice 
President for the Xerox Corporation, U.S. Assistant 
Secretary of Cormierce for Science and Technology, 
Dean of the Thayer School of Engineering at 
Dartmouth College, Professor of Engineering at 
U.C.L.A. and a Captain 1n the U.S.A. F. He has 
published books and papers on heat transfer, ther- 
modynamics, decision theory and design. The Center 
for Advanced Engineering's tudy reaches approximate- 
ly 12,000 engineers worldwide with Its programs of 
continuing education. 



Paul Drtiz Ortiz 
University of Mexico 
Mexico City 



Dr. Pierre LeGoff 

Institut Polytechnique National 

France 
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SESSION 2 

THE ROLE OF MOTIVATION 
IN ADULT EDUCATION 



Professor Alfonso Hanriquez DeBrito 

Cidada Univorsitaria 

Brazil 



Motivation In Continuing Education Activities 

When one discusses the concept of motivation 
in continuing education activities, three 'stinct 
groups must be considered. They are the nneer 
who participates in the program, the bi»<- s or 
industry who pays the bill and the inst 
that plans organizes, develops, and pro/. . ne 
program. Throughout these proceedings, t : re 
are many different views for the reasons that 
business and industry, educational institutions, 
professional societies, and entrapreneurs are 
motivated to participate in this growing educa- 
tional activity on a worldwide basis. 

One cormion thread can be seen in these brief 
discussions of a very complex topic: Each of 
these groups feels that their particular needs 
can be served by active involvement in this 
activity. What follows is a brief discussion of 
some of the reasons each group is active. 

The Engineer 

Engineers who have been out of school and in- 
volved in the practice of engineering for some 
time feel they can best be served by short, con- 
centrated study in a newer technological develop- 
ments not available during their undergraduate 
and graduate educational programs. In particular 
they are concernced with: 

• A respite from the job, an opportunity to meet 
professional colleagues in other environments, 
and general self revitalization. 

• A need to learn new skills for job mobility, 
promotion, and overall career development. 

• A need to assure themselves that they can com- 
pete with recent graduates in learning new 
techniques for product development and improve- 
ment. 

• Broadening their horizons and effectiveness in 
problem definition and solution. 

i Assisting younger graduates become proficient 
in the new technology in their area of special- 
ity. 



Business and Industry 

Industry's interest in having their engineers 
participate in continuing education activities 
is usually motivated because of the inherent be- 
lief that further education will increase their 
employees' productivity. They are motivated to 
send peoDle to programs if they are convinced 
some of the following results will accrue: 

• The instruction will be cost and time effective 
for the individuals who will be trained. 

• A new skill can be developed that 1s needed to 
increase the productivity of the engineer. 

• A minimum time away from the job 1s assured. 

• The instruction is clearly targeted at convey- 
ing specifically necessary Information to the 
participants. 

t A strongly perceived need exists 1n the company 
for this kind of Information. 

• The information presented will satisfy a requir- 
ed government regulation. 

The Professional Societies 

Professional societies are motivated to 
offer continuing education activities to their 
members and to the profession 1n general because: 

• It 1s a necessary service to their members 

• Continuing education programs are excellent 
supplements to their existing extensive 
publication activities. 

• Their responsibility of maintaining a pro- 
fessional workshop In their specialty and the 
setting of standards 1n the profession mandates 
that their members be qualified 1n the special- 
ty area. 

• Their organizational structure, with sections, 
local chapters, etc. 1s well developed and 
suited to organizing continuing education acti- 
vities for a widely geographically dispersed 
group of professionals. 
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Educational Institutions 

Educational institutions, both public and 
private, have as one of their goals the dissani na- 
tion of knowledge to the publics they serve. With 
a long history of educating undergraduate and 
graduate engineering students it is logical that 
they are beginning to be more motivated to under- 
take the continuing education of engineering grad- 
uates. They are motivated for the following 
reasons : 



in continuing engineering education activities. 



• To be of educational service to the individual 
engineer and to the industries they are able 
to serve. 



• To better utilize their capital investment in 
their physical plant. 

• To respond to industries' needs for better 
trained enployees. 

• To enhance their Image with government - legis- 
lative committees, and business and industry 

in general . 

• Education is their priority mission in our 
society; continuing education is rapidly assum- 
ing a more important position in the academic 
hierarchy. 

Private Entrepreneurs 

Since the time that the demand for continuing 
education studies has increased, along with 
attendance, profit making corporations have been 
formed to provide an educational service in 
special, well-defined, and profitable educative 
activities. Their motivation to offer programs 
includes some of the following: 

• To make a profit. 

• Because many of their staff have industrial 
experience they are in a very good position to 
determine the actual educational needs of en- 
gineers working in industry. 

§ Because of their limited objectives they need 
only serve those areas of continuing education 
where there exists the probability of a Mgh 
return on investment. 

• Their organizational structure is usually 
sufficiently flexible to provide rapidly a 

a specific program for a specific need, par- 
ticularly for industry. At present, this 
flexibility is not characteristic of most higher 
academic Institutions. 

Motivation, whether individual or institu- 
tional, 1s a complex subject at best. It 1s 
hoped that participants 1n this conference will 
gain additional insights into this subject. If 
the continuing education activity 1n each insti- 
tution expects to grow over the next decade, much 
more must be learned concerning Individual and 
Institutional motivation to Increase participation 
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L'EDUCATION DES ADULTES 
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De tres nombreux livres et articles ont ete pu- 
blies ces dernieres annees sur 1' Education des 
Adultes. En ecrire, en quelques pages seul ement 
"un de plus", qui. bien sur, ne doit etre ni banal 
ni trop theorique, ni uniquement §nonc§ d'anec- 
dotes ou de recettes, est d'une insurmontable dif- 
ficulty S'y ajoutent deux difficultes personnel- 
les : 

tout d'abord j'ai eu, avec mon ex-collaboratrice 
Anne de Blignieres, en 1978, a rediger, au nom d'un 
groupe d'experts du Conseil de l'Europe, a partir 

de 25 etudes d 'experiences ou de projets un rap- 
portl sur le Concept d' Education Permanente. 
Comment inventerai s-je de nouvelles idees depuis 
un an ? et sinon, comment ne pas me repeter ? 

. d'autre part, mes activites m'ont depuis plu- 
sieurs annees, beaucoup plus porte vers la forma- 
tion de personnes de faible niveau de scolari- 
sation que vers celle des ingenieurs. Mon dis- 
cours et mes exemples se refereront done peu aux 
ingenieurs, mais j 'espere que les lecteurs seront 
d'accord avec moi pour reconnattre que, si diffe- 
rence il y a, bien des principes sont semblables. 
Et ce peut etre la un theme de reflexion. 

La solution que j'ai adoptee consiste a 
reprendre les idees-forces du rapport du Conseil 
de l'Europe et h les eclairer par deux exemples, 
non tires du rapport, que je ne d&crirai evidem- 
ment que tres brievement, pour terminer par un 
retour a quelques reflexions theoriques. 

Un des premiers constats que j'avais fait, 
en tant qu'educateur d'adultes, qui n'a d'ailleurs 
rien d'original, est que l'adulte n'est pret a se 
former que s'il espere trouver dans sa formation 
une reponse a ses problemes dans sa situation, 
que s'il a conscience d'une possiFTlite de change- 
ment, d'un changement auquel il participera, et 
qu'il peut alors lier sa formation a ce change- 
ment. Le besoin de formation n'est pas un besoin 
primaire, il est inculque, acculture, li§ a la 
situation sociale de la personne. Ce constat 
m'a amene S "questionner" les 25 experiences 
a partir de deux principes lies entre eux , la 
responsabilisation du forme, la globalisation de 
la formation, conditions necessaires pour permet- 
tre au forme de "mobiliser son potentiel en as- 

surant sa propre unite" 1. 



I - Quelques reflexions theoriques 

A propos de la responsabilisation 
Comme 1 'a souligne le rapport, malgre la generosity 
des idees enoncees avec force par de nombreux 
decideurs, la participation de l'adulte aux deci- 
sions concernant sa formation reste general ement 
tres restreinte, sinon nulle (un seul choix est 
possible au stagiaire : suivre le cours ou quitter 
lorsqu'il en a assez). II n'y a guere que dans 
certaines actions dites "d'education populaire" ou 
dans les formations au sein d'associations, que 
les personnes dans le groupe et/ou le groupe ont 
un veritable pouvoir sur la definition des objec- 
tifs, le choix des methodes et 1 'evaluation. 
Cependant, dans la mesure oQ l'on admet l'hypothese 
du lien education-changement, du lien education- 
action sur Venvironnement, "celle-ci tenant toute 
dans le non-i sol ement, dans 1 'appartenance a une 

collecti vite" 1 1 'action collective prend toute 
sa force. 

Le rapport etudie surtout 1 'ac- 
tion collective de type developpement communau- 
taire, en partant de l'exemple de l'ACUCES 2 ; 
ainsi : 

"Une action collective est tout d'abord une action 
congue a l'intention d'une collectivite specifi- 
que, une action de masse, qui, parce que l'on at- 
tend de developper un processus social de forma- 
tion, responsabil ise une multitude d'acteurs 
sociaux. Pour ce faire , elle organise une concer- 
tation permanente des repr&sentants §lus, une 
analyse constante et repetee de 1 'expression des 
besoins par 1 'analyse de situations. En cela, elle 
veut renverser le r61e de 1 'off re qui devient 
reponse aux besoins exprim&s. 

"La participation-prise de responsabilite se 
situe a deux niveaux : le "groupe en formation" 
d'abord, mais surtout la collectivity tout entiere. 
Et la tient toute la difference avec les actions 

"individuelles" . 

fi 

U^organisme intervient pour animer, mais son 
but est de rendre les interesses autonomes au 
point d'assurer leur propre prise en charge ; s'il 
organise 1 'expression des besoins, il le fait 
faire par des representants de la "population", qui 
siegent au sein d'un comite special ement cree a 
cet effet ; s'il participe a la gestion quotidienne 
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c'est en ficlalrant 1' Instance politique qu'est 
le comite" ; 

"les objectlfs sont collectlfs : la formation 
mSthodologlque des groupes Importe autant que 
Tacqulsitlon 1nd1viduelle des savoirs ; 

"les formateurs sont 1ssus de la collectivlte, 
cholsls par elle ; Taction collective au lieu 
de se limlter aux traditionnels "experts", fait 

appel a toutes les "personnes-ressources" possi- 
bles". 1 

A propos de la globalisation 
Le rapport pose la question du pourquoi des sa- 
voirs, distinguant les savoirs-connaissances , 
des savolr-pouvoir agir, la globalite se determi- 
nant a un triple niveau qui eclaire tr§s bien 
cette distinction : 

1 'amorce educative : y a-t-il demande educative, 
et dans 1 'affirmative, de qui emane-t-el le ? 
d'individus que Von "regroupe", d'un ou plusieurs 
groupes, d'une collectivity d'une region ? 
"- la situation de formation : la formation et ses 
axes privileges se definit-elle autour de 
Veducatif* ou du "non-educatif " ? 

1 'issue Educativ e : le mode de retour au quo- 
tidien qui , sTI veut §tre action sur 1'environ- 
nement, ne peut rester individuel, et doit deve- 
nir "collectif". 1 

II - Quelques applications pratiques - 
Deux exemples (Tactions collectives dans des 
"organisations hierarchiques" (une entreprise 
priv£e, une administration publique) . 

J' utilise ces deux exemples, pour me rapprocher 
des problemes etudies a ce colloque, ceux des in- 
genieurs et des cadres. Si ceux-ci , en effet sont 
Svidemment "membres" comme tout un chacun, de 
nombreuses collectivity (leur cite, une maison 
de la culture), en tant qu 'ingenieurs ils n'en 
constituent une que par le biais de 1'entreprise 
ou de Tadministration dans laquelle ils travail- 
lent. Les ingenieurs et les cadres d'une entrepri- 
se forment un^collectif". La et la seulement, la 
global it6 de la situation educative se retrouvera 
pour eux aux trois niveaux : de 1'amorce educative 
(par la fagon m§me dont peut etre organised 
Tanalyse des demandes), dans la situation de 
formation (par la participation aux formations 
organisees), et dans Tissue educative (par la 
possibility de valorisation collective quotidienne 
de ce qui aura ete appris). 

Exemple 1 - Formation a la statistique des inge - 

nieurs d'une grande entreprise 3 . L'entreprise 
comprend quelques dizaines d'usines r§parties sur 
tout le territoire frangais. Dans chaque usine, 
quelques ingenieurs. Le Directeur General, tr§s 
convaincu de la necessite d'une formation conti- 
nue de ses cadres* choisit de faire enseigner 
la statistique, estimant qu'il s'agit la d'un con- 
tenu parti cuH&rement interessant dans la mesure 
oQ il correspond, selon lui, a un besoin a la 
fois professionnel et culturel ; elle est aussi 
n&cessaire a la bonne marche de la production qu'a 
la comprehension de nombreux problemes de 1'en- 
vironnement. II veut alors permettre a tous les 



cadres de se former. 

La d&narche employee est la suivante : 7 Inge- 
nieurs, 1 par region, deja formes a la statistique 
travalllent ensemble pendant une annee a produlre 
un'nouveau contenu". Partant en effet d'un cours 
existant, ils tentent "d'appHquer" 4 toutes les 
theories qu'lls reapprennent ainsi, et redigent 
un document qui, pour n'fitre que le premier Hvre 
enrichi de nouveaux exemples, en est en fait tr&s 
different. 

Puis dans sa region chacun de ces 7 ingenieurs 
devient formateur de collegues volontaires qui, 
cette fois-d, "apprennent" les theories statis- 
tiques (car eux ne les avaient pas encore apprises) 
refiechissent sur les exemples qui leurs sont 
proposes, et en cherchent d'autres a leur tour. 

La trois. eme phase demarre par une serie d'in- 
terviews menes aupr^s des cadres qji n'ont jasencore 
ete volontaires. lis le devlennent, presque tous 
convalncus d'une faiblesse devenue maintenant 
claire et avouable. Mais ils ne sont pas les seuls 
a reclamer de la formation. Les Directeurs, qui 
ne comprennent plus les rapports qui leur sont re- 
mis en veulent aussi. Et les contremaltres , res- 
ponsables des mesures qui alimentent les etudes 
statistiques, demandent a leur tour a comprendre. 

La troisieme annee voit une reponse massive 
a ces diffeYentes demandes, et ce sont les inge- 
nieurs formes qui, avec l'aide des premiers for- 
mateurs forment leurs collogues ou les Directeurs 
et les contremaltres. 

La quatrieme annee dessine une nouvelle orien- 
tation. Les cadres administrati fs veulent, comme 
les autres, "leur formation", mais les contenus 
sont definis avec eux et se diversifient : c'est 
1'emploi de 1'ordinateur qui commande une reflexion- 
formation collective sur le sens de cette tech- 
nologie ; ce sont les nouvelles techniques de 
gestion qui induisent des demandes en formation 
economique. Ainsi bientot, presque tous les cadres 
sont en formation, et le nombre de ceux qui, en 
dehors de l'entreprise, recherchent une formation 
personnel le, est en nette augmentation. 

L'interet de cette experience a ete conside- 
rable, car elle a ete une des premieres actions 
collectives. Certes, il n'y avait pas de comite. 
Certes, au debut au moins, Tamorce educative a 
ete le fait du seul Directeur General. Mais la 
situation de formation a bien ete co-geree par 
les groupes eux-memes ; mais Tissue educative a 
ete immediatement branchee sur la vie quotidienne. 
Et peu a peu les choses ont change ; Tamorce 
educative est devenue le fait des ingenieurs eux- 
memes (meme s'il y a toujours eu "negociation" 
avec la Direction, negociation mais jamais refus) 
et un comite a bien ete designe, oQ siegent aux 
cotes de la Direction, des representants des 
ingenieurs. La quasi-totalite des cadres a done 
ete impliquee dans cette action : est-ce parce 
quMls se sont sentis "forces" ? peut-etre ; 
mais, disons qu'il s'agissait d'une pression 
"interieureVnon d'une "menace" venant de la 
hierarchie. Je crois qu'on peut honnetement 
af firmer que les cadres se sont beaucoup formes 
et en ont §te satisfaits. Leur motivation a ete, 
dans Tensemble, tres elevee, incomparablement 
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plus que dans les entreprises oQ la Direction se 
contente d'offrir des cours sur catalogues. 

Education-integration ? Comment le nier ? Mais 
education, apres tout, dans la mesure oQ elle a 
donne -les formes 1 'ont tres souvent souligne- des 
moyens de "se defendre" centre 1 1 'arbitraire. 

Exemple 2 - La formation du personnel d'une 
Prefecture Francaise 

line prefecture est une institution publique qui 
comprend a peu pres 5DD personnes ; elle constitue 
le "rouage" executif entre les diffeYents minis- 
ters et la region. Elle est done en rapport avec 
tous les ministeres, et transmet, a toutes sortes 
de publics, les ordres et les instructions minis- 
teYiels. Elle est dirigee par un PrSfet nomme 
par le Gouvernement. 

Les Prefectures recevant presque chaque jour 
des missions socio-economiques nouvelles et diffi- 
ciles (il y a de plus en plus de textes de lois 
complexes, et des evolutions socio-economiques 
importantes)/les personnels ne sont finalement plus 
adaptes, plus prepares a leurs nouveaux roles. 

Pour essayer de rGpondre a ces besoins nouveaux, 
le Ministere commence d'abord par offrir des 
formations traditionnel les , en"ouvrant"des cours. 
II constate vite que ceux -ci sont tres peu effi- 
caces, non parce que les formes n'y vont pas (ils y 
sont obliges) mais, n'etant pas en etat de faire 
le moindre lien entre ce qu'ils ont a apprendre 
et leur realite, ils n'apprennent rien. Les 
"bonnes raisons" pour ne pas se former deviennent 
si nombreuses que le Ministere doit abandonner 
les actions de formation. 

Une commission creee pour etudier ce probleme 
decide de "lancer" une action collective. Le choix 
du lieu d'experimentation se fait sur le critere 
de changement. Une Prefecture en a trois en pers- 
pective : delegation de signature aux directeurs 
et sous-directeurs, d6m6nagement dans des locaux 
qui impliquent de nombreux changements de taches, 
introduction de 1 ' informatique. 

L*action se deroule en cinq phases : 

lSre phase : formulation des probl ernes et des themes 

a approfondir ; 
2eme phase : etude des probiemes ; 
3eme phase : realisation de 2 premiers projets 

pilotes ; 

4eme phase : lancement de "tous les projets" ; 
5eme phase : (en cours) appropriation, par la 

Prefecture, de l'ensemble de l'ope- 

ration. 

Phase 1 - Formulation des objectifs - Un comite 
est mis en place, constitue de 30 personnes 
choisies au sein du personnel, a tous les niveaux, 
(jusques et y compris les huissiers et les secre- 
taires). Ce comite comprend, d'une part, les "em- 
pi oyeurs" (le Prefet et ses adjoints) et d' autre 
part des "employes", le plus souvent representants 
syndicaux. S'il n'est pas absolument paritaire, 
ce comite a ete accepte a l'unanimite par V instance 
paritaire officielle de la Prefecture. 

Ce comite a pour premiere tache de definir ses 
propres objectifs et ses propres methodes. Pour 
"debloquer la parole", la demarche consiste a faire 



mener par deux i»ociologues un interview individuel 
de chacun des membres du comite et a en tirer un 
rapport exhaustif. 

Ce rapport est envoye aux 3D membres du comite 
qui se reunissent en seminaire residentiel de deux 
journees. Apres une discussion du rapport, la deci- 
sion est prise d'etudier deux probiemes, celui de 
la communication et celui des "objectifs" indivi- 
duels et collectifs. 

Prase 2 - ETude des probiemes 

II est decide "d' interroger" 8D personnes appar- 

tenant 3 8 services. A ce moment-la, il y a deja 

12D personnes imp! iquees dans l'action, les 

8D nouvelles, ID interviewveurs , et le comite. Les 

ID interviewvers sont choisis au sein de la hie- 

rarchie, jusques et y compris, ici encore, une 

secretaire et un huissier. 

A la suite de ces interviews, un nouveau rapport 
est etabli avec l'appui des deux nouveaux sociolo- 
5 

gues ; et un nouveau seminaire residentiel reunit 
le comite qui pose sept probiemes faisant 1 'objet 
de projets d'action-formation ; j'en citerai 
un comme exemple.: celui des relations"epis- 
tolaires " avec le public . Le personnel de la 
Prefecture se plaint de la difficulte a indivi- 
dualiser les reponses. Elle repond aux gens par 
des circulaires, par des lettres toutes faites, par 
des documents imprimes. Dr, quand on ecrit a la 
Prefecture, e'est qu'on a un probleme special, 
particulier, personnel, sinon on n'ecrit pas. Et 
ce probleme tout personnel est justement traite 
de maniere depersonnalisee. 

Phases 3 et 4 - Dans tous les projets, ce sont 
les personnels eux-memes qui font l'etude, les 
enquetes, les interviews, les rapports. Chaque 
projet est dirige par un conseil de projet, 
constitue a V image du comite. Les rapports sont 
remis a tout le personnel implique. Chaque rapport 
comporte une part de reorganisation des tSches , 
et des actions de formation qui commencent bien 
entendu des l'etude des taches, et comprennent 
toujours une partie importante "d 'expression ecrite 
et orale" puisqu'il faut interviewver et rediger 
et/ou discuter et produire des documents. 

Dans le c,as de l'accueil epistolaire, une etude 
systematical des circulaires, des reponses aux 
lettres est faite par le personnel lui-meme qui, 
en greupes, elabore de nouveaux documents et 
de nouvelles regies de fonctionnement . Mais pour 
que les agents soient capables de personnaliser , 
il leur faut souvent apprendre a mieux comprendre 
les "cas",*donc a mieux analyser les probiemes, 
et enfin a mieux connaitre les "reponses possibles". 

Phase 5 - Appropriation de l'action par le 
collectif . II avait ete decide, des le debut, 
que les sociologues et moi-meme nous retirerions 
au bout d'un deiai de deux ou trois ans pour que 
la Prefecture prenne son destin en charge ; pren- 
dre en charge, implique deux sortes de mesures : 
creer une structure institutionnelle d'une part, 
et former des formateurs au sein-meme de la 
Prefecture d'autre part. 

C'est dans cette perspective que plus de 3D 
formateurs sont recrutes au sein de la Prefecture. 
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Le terme formateur, pose id question, celle du 
sens-meme de "formation". Ce probleme gene tout le 
personnel de la Prefecture. Un formateur dans le 
cas present ne forme pas au sens traditlonnel du 
terme. II est a"l'ecoute ", 11 aide les groupes a 
transformer leurs besoins en programmes. C'est 
la ralson pour laquelle ces formateurs peuvent et 
dolvent etre pr1s dans la Prefecture car ils 
doivent etre "1ssus du tas M . 

Tous ces formateurs sont formed a raison de 
3 jours par mois pendant 6 mois, non pas en leur 
faisant des cours, mals en les faisant refiechir 
sur leur travail nouveau. Ils sont 1mpliqu§s dans 
les projets. 

On en est actuellement a la dernifcre phase... 
derniere mais qui sera, je l'espere "eternelle". 
Les groupes de projets et les formateurs sont en 
place, les sociologues vont encore a la Prefec- 
ture environ une fois par mois, moi je n'y vais 
plus du tout, et c'est la Prefecture qui, main- 
tenant , fait tourner le systeme. 

Retour a quelques reflexions theoriques 

Je ne voudrais pas me substituer aux membres de 
cette collectivite pour faire a leur place reva- 
luation. Je me contenterai de dire qu'a part un 
certain nombre de gens mecontents, essentiel lement 
ceux, peu nombreux, qui n'ont pas ete atteints 
encore par 1 •action (30 %) et quelques respon- 
sables hierarchiques mal a Taise (et cela se 
comprend dans un systeme ou ils sont pris en 
"sandwich" par une base qui discute de plus en plus, 
et un "sommet" qui, bien qu'induisant Taction, 
n'a pas pour autant change ses comportements) le 
personnel est "nettement" satisfait. Les organisa- 
tions syndicales representatives veulent la poursuite 
de Taction et s'en portent garantes, et ce fait 
est la meilleure defense contre Tattaque ici 
possiblement renouvelee d'integration. Oui ■ ici 
encore, Taction est integratrice, mais elle 
est encore educative. Oui, ici encore, la motiva- 
tion est, dans Tensemble , elevee. 

Mais je ne cherche pas un satisfecit. J'ai sur- 
tout voulu, en decrivant ces experiences, montrer 
la coherence entre les principes enonces et le 
deroulement des operations. 

L'analyse des besoins ne se fait pas par un 
questionnaire. Ce n'est pas en allant trouver des 
gens et en leur demandant "de quoi ils ont besoin" 
qu'ils repondront et le sauront. Ce n'est pas 
non plus en leur offrant un catalogue de cours, 
qui ne repond jamais a leur attente. II faut 
remplacer Tanalyse des besoins par Tanalyse des 
"situations-problemes" , premier principe pour 
accroUre la motivation des personnes. 

L'evaluation ne se fait pas d'une fagon externe, 
c'est-a-dire par des personnes exterieures. 
Elle se fait par les formes eux-memes. L'evaluation 
est liee a une nouvelle analyse des problemes. 
Elle ne s'exprime pas en disant : ce que j'ai 
appris est mauvais ou bon ; mais elle se fait 
en termes de : qu'est-ce que j'ai envie, mainte- 
nant , d'apprendre ? quel est le nouveau probleme 
qui se pose a moi ? quelle est ma nouvelle attente? 



La formation ne conslste pas seulement a "lire 
des textes" ou a apprendre des mathematlques ou 
une technique, elle conslste d'abord a analyser 
son propre travail, sa propre fonctlon, ses 
propres comportements, et son propre changement. 
La formation devlent un second moment, celui oQ 
Ton expHque ce que Ton vit et sent, oQ Ton 
transforme son "experience" en savolrs. 

Mais en faisant cette analyse, Ton apergolt 

la limite de telles demarches que le rapport* 
du Consell de T Europe souligne trfcs clairement : 

"la global 1t§ garde, pour deux raisons, 
quelque chose d'inacheve ; il y a projet dic- 
tion, mais celui-ci n'emane pas totalement de 
la collectivite. L'offre educative cherche a re- 
couvrir tous les parametres de la demande sociale, 
sans qu'intervienne une discrimination dans la 
hierarchie des problemes ; les personnes conti- 
nuent de savoir que les moyens de la resolution 
ne leur apparti ennent pas. L'on peut des lors 
s'interroger : quelles motivations majeures 
determineraient les individus s'ils ne pergoivent 
pas, dans les propositions qui leur sont faites, 
les moyens d'une action efficace ? Qu'est-ce qui 
susciterait le passage de la passivite a la 
prise de conscience active ? L ' incertitude 
p§se sur les possibles retombees de ce type 
de de\/6loppement, sur la global ite" .inachevee 
des retours". 

Et c'est pourquoi le rapport du Conseil de 
1 'Europe, depassant trSs largement cette perspec- 
tive ; propose de nouvelles formes^de participation- 
globalisation au sein d'espaces regionaux, de 
districts socio-educatif s et culturels, districts 
qui retabliraient les continuites entre toutes 
les institutions a vocation educative, sociale 
et culturelle, entre education et environnement , 
qui rendraient Tenvironnement educatif, le tout 
dans une perspective d'egalisation des chances 
(en commengant par les zones desavantagees 
auxquelles on apportera des ressources) et de 
responsabil isation (en donnant Tinitiative a 
la base). 
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passage de la theoMe a la pratique, et d'§tre le 
seul a utlHser des theories surtout lorsiue la 
hlerarchle superleure ne les connalt pas. 

5. qui ont depuls cette date mene Taction, il 
s'aglt de Mlchele Piazza et de Patrick Barrault. 

6. Deux experiences deja" existent en Europe, 
Tune en Belglque, Tautre en Italle.avec Tappul 
financier de la C.E.E. 

7. S'lls ne se formalent pas, lis se sentalent 
peut-etre depasses. 



Au cours de cet article on exposera tout d'abord 
quelques reflexions thSorlques sur la responsabl- 
llsatlon du forme (en donnant une description 
de Taction collective) puis sur la globalisation 
de la formation. 

On decrlra ensulte deux applications pratiques 
en prenant comme Illustration deux actions collec- 
tives, la premiere dans une entreprlse prlvee, 
et la seconde dans une administration frangalse. 
On concluera par quelques reflexions theorlques 
sur T evaluation, et par T Introduction 
d f une nouvelle forme de participation-globalisa- 
tion : le district. 
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1. SENTIDO DE L TERMINO EDUCACION CONTINUA 
1.1. lntroducci6n 

El hallazgo del alfabeto escrito separo la civilization en dos am- 
bitos: la historia y la prehistoria. El descubrimiento de la imprenta 
permitio una subdivision de nuestra epoca: antes y despues de la 
letra impresa, recurso repetidor. La intensification en el uso de los 
medios electronicos de comunicacion social y el simultaneo des- 
arrollo de la cibernetica, dan a la formation moderna una fisono- 
mfa de constante cambio y de permanente e intensiva transforma- 
tion. La information actualizada desempena un papel de singular 
importancia ya que la sistematizacion de datos y la comunicacion 
sustentan el poder y fundamentan el desarrollo eficiente de las 
organizaciones sociales y, por que no expresarlo, son la base de la 
civilization y de la cultura. 

Todo esto ha trai'do consigo la explosion de las comunicaciones, 
originando un fenomeno de influencia multiple del que los hom- 
bres de todo el mundo no podemos escapar. Hoy el ser humano ha 
cambiado sus patrones de conducta como ente bio-psico-social 
y por eso la educacion tradicional ha transformado su rostro e in- 
cluso su esencia misma. 

Casi todos los paises en vias de desarrollo fueron, hasta hace un 
poco mas de 40 afios, naciones primordialmente ruralesy agrarias. 
Gran parte de sus habitantes vivia del cultivo de la tierra para ga- 
narse el sustento, y las actividades agncolas absorb fan los mayo- 
res recursos economicos de las naciones. La motivacion de la con- 
ducta humana tenia su tiempo y espacio en funcion de dos polos: 
el rural y el urbano. La mayor parte de sus habitantes, en las al- 
deas de provincia, se encontraba diseminada a lo largo de todo el 
territorio, con escasas y difi'ciles comunicaciones fisicas e intelec- 
tuales. Hoy, la modernidad contempla lo que se ha llamado la 
explosion urbana, o sea el crecimiento anormal de las ciudades. 
La motivacion ha cambiado. La aplicacion de reglas y de principios 
se ha transformado. El hombre es el mismo, pero su conducta res- 
ponde a mas complejos y variados estimulos. 

Los pai'ses comenzaron a crecer a un ritmo extraordinario. Pero 
junto at incremento cuantitativo se vive una intensa transforma- 
tion cualitativa, pues la caractenstica rural de los paises se modi- 
fier aceleradamente. Las ciudades se han congestionado y las con- 
gestiones derivan problemas de empleo, de servicios y de conviven- 
cia. Aqui', la educacion juega un papel fundamental y la informa- 
cion abarca la casi totalidad de los actos de la vida humana. Han 
cambiado tambien, con las transformaciones citadas, las respuestas 
a los esti'mulos para asegurar que el individuo continue el proceso 
de ensefianza-aprendizaje. 



1. The moaning of the term continuing education 
1.1 Introduction 

The discovery of the alphabet divided civilization into two fields: 
history and prehistory. The discovery of printing made possible a 
subdivision of our age: before and after the printed word - a 
repeating resource. The amassing of electronic social comunication 
media with the simultaneous development of cybernetics gives to 
the modern information world an aspect of constant change and 
of permanent and intensive transformation. Updated information 
plays a singularly important role as systematization of data and 
communications nourish the power and provide a basis for the 
efficient development of social organizations which, why not say 
it? are the basis of civilization and culture. 

All of this has brought with it an explosion in communications, 
the origin of a many— sided influence from which we, the people 
of the world, can not escape. Today human beings have changed 
their behaviour patterns as bio-psycho-social beings and have 
changed the face and even the very essence of traditional educa- 
tion. 

Up to a little more than 40 years ago almost all of the developing 
countries were primarily rural and agrarian. A large part of their 
inhabitants made their living by tilling the soil, and agricultural 
activities absorbed the greatest part of the economic resources of 
a nation. The motivation of human behaviour found its time and 
space in the terms of two poles: rural and urban. The greater part 
of their inhabitants were spread throughout all of the territory in 
provincial villages, and physical and intellectual communication 
was difficult and scarce. Now, modernity faces what has been call- 
ed the urban explosion, that is abnormal city growth. Motivation 
has changed. The application of rules and principles has been 
transformed. Man has not changed but his conduct responds to 
more complex and varied stimuli. 

Countries began to growat an extraordinary rhythm. However, 
together with the quantitative growth an intense qualitative trans- 
formation is being lived through, the rural characteristics of the 
countries are undergoing accelerated change. Cities have become 
congested and problems of employment, services, and living 
together arise out of the congestion. Here education plays a vital 
role and information embraces almost all of the acts of human life. 
Along with the transformations referred to the responses to stimuli 
have changed as well, to make certain the individual continues the 
teaching-learning process. 
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En ol otro extreme dromatlco, so coloca la dispersi6n do las 
poquoftas comunldades rurales. Los soluciones son no solo onero- 
sas sino quo, en ocasiones, son imponibles. Esta sltuaci6n hacedl- 
ffcll el acceso a la educac|6n continua como una opci6n de des- 
arrollo Integral. La educacion continua puede consumarse solo 
gonerando mecanismos que aseguren una motlvac!6n Idonea hacla 
los slstemas de actualizacion educativa, y realizarse en tanto que 
se aseguron procedlmlentos para captar usuarios para dicha educa- 
cion. Ademas, sera* eflcaz solo cuando logre que dichos usuarlos 
sean capaces de transformar su conducta y asegurar la intensidad 
del camblo en el quehacer dc actualization para beneficio de su 
progreso profesional y apoyode las organizucionesa que pertenecen. 

1.2. Educacion Continua: opci6n de la modern idad 

iComo se debe motivar al adulto pa'a que recorra el siempre 
apasionante sendero del progrc so intelectua'if £C6mose puede ga- 
rantizar que los usuarios del sistema (V educacion permanente 
sean suficientemente "adultos" como pai n cambiarsu conocimien- 
to obsolete y transfomar su conducta mediante informacion actua- 
lizada? IQue* elementos se conuideran necesarios para que los pro- 
fesionales se den cuenta de la obsolescencia de sus conocimientos, 
independientemente de su posicion? dComo podemos veneer la 
resistencia al cambio, para que empress y supervisores acepten 
con honestidad el sendero de la educacion permanente? y, una 
vez asegurada la persuasion, £que pivotes de la conducta vamos a 
mover para que quienes esten e/> el sendero de la educacion con- 
tinua sean capaces de ser agentes de cambio? 

La respuesta a estas pregunlas no admit? soluciones empiricas 
pues en nuestra epoca conviene no soYo munciar los objetivos, 
sino realizar eficazmente las acciones coT^pondientes. Es urgente 
responder con rigor cientifico a estas apremiantes necesidades 
e impulsar el uso de la educacion pem.inente como filosofia, 
como proposito, como obj^tsvo y como sistema de actualizacion, 
de formacion, capacitacior y desarrollo. 

Se ha insistido come ( de man* "a evidente, la educacion continua 
se frena por diversas ciiCList'.r vJ -vs. Analicemos ahora dos aspec- 
tos de suma importancia: la motivacion de los adultos para que se 
incorporen al quehacer de eduaicion permanente y el aliento a 
las organizaciones y empresas p.,ra que propicien metodos, siste- 
mas Y procedimientos que faciliten dicha incorporation en benefi- 
cio tanto de las organizaciones, como de las personas que en ellas 
se alojan. 

1.3. Apoyo para la difusion de la Educacion Continua 

Se realize un sondeo preliminar de imagen para conocer el gra- 
de de aceptacion y/o rechazo a la educacion continua entre 
profesionales de distintas disciplinas, egresados de centres de 
educacion superior tanto privados como oficiales y autonomos. 
La investigacion estuvo a cargo de Aseson'a en Desarrollo Em- 
presarial y de Programatica, ambas denominaciones sociales. 

A continuation se presentan los resultados globales a que nos 
fue dado llegar. En la primera etapa se indago sobre el conoci- 
miento del termino e implicaciones de "eduacion continua o per- 
manente"; de los entrevistados, el 9% afirmo que lo entiende 
como una filosofi'a; el 16% se incline hacia el termino como un 
mecanismo de actualizacion; el 40% lo asocio con obsolescencia 
del conocimiento y superacion respectiva; el 35% senalo su igno- 
rancia en relation con el significado. Del 65% de respuestas que se 
aproximaron al termino, cabe destacar que el 80% correspondio a 
profesionales egresados de diversas disciplinas de la ingenieria. De 



The dispersion of small rural communities is located at the other 
dramatic extreme. Solutions are not only onerous but on occasions 
impossible. This situation makes access to continuous education 
asan optinn for total development difficult. Continuous|educatior. 
can be consummated only through generation of machanlsmi 
assuring suitable motivation towards systems for updating educa- 
tion, and can realize itself when assured of procedures for securing 
users of said education. |n addition, it will only prove effective by 
achieving that said users are able to change their ways and assure* 
the intensity of the change in the task of updating in benefit of 
their professional progress and in support of the organizations to 
which they belong. 



1.2 Continuing Education: an option of modern times 

How should an adult be motivated to cause him to take the ever 
exciting road to intellectual progress? How can it be assured that 
the users of the permanent education system are sufficiently 
"adult" to exchange their obsolete learning and transform their 
behaviour through up-to-date information? What elements, 
other than their awareness, are believed necessary so that professio- 
nal men will realize the obsolescence of their knowledge? How can 
we overcome resistance to change so that firms and supervisors 
honestly accept the path of permanent education? And, once per- 
suasion has been assured, what behaviour pivots are we going to 
move so that those who are on the road to continuing education 
are capable of being agents for change? 

Answers to these questions do not admit of empirical solutions, 
since it is advisable in our times not only to point out the objectives 
but to realize the truth of corresponding actions. It is necessary to 
respond to these pressing needs with scientific strictness and give 
impetus to the use of permanent education as a philosophy, as a 
purpose, as an objective, and as a system for updating, formation, 
training, and development. 

It has been insisted that it is evident that continuing education 
is being held back by various circumstances. We now analyze two 
aspects of great importance: adult motivation towards incorpora- 
tion into the task of permanent education and the encouragement 
of organizations and firms to support methods, systems, and pro- 
cedures facilitating said incorporation not only to the organiza- 
tions' benefit but also of the persons who are lodged in them. 



1.3 First obstructor: ignorance of continuing education 

A preliminary investigation of image to learn the degree of ac- 
ceptance and/or rejection of continuing education among profes- 
sionals graduated from different centers of higher education 
centers, of several Universities and Institutes supported by the Go- 
verment or by private organizations were done by two different 
companies: "Aseson'a en Desarrollo Empresarial" and "Aseson'a 
en Programdtica". 

The Summary of the Report in xhe first stage is shown in the 
next lines. In relation to knowledge of the term "continuing or 
permanent education", 9% understoodit as a philosophy; 16% we- 
re inclined to wards the term as a mechanism for updating; 40% 
connect obsolescence with personal overcome; 35% ignor the term; 
65% has a good aknowledgment of it; 80% of the previous group 
were engineers. The answers shown that 55% had a good idea of 
the term. 

investigation into the existence and implications of the obsoles- 
cence of knowledge and mechanisms for overcoming it showed the 
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esas rospuostas, 55% conocian o| tdrmjno o so aproxiinaron a dl, 
por los programas intonsivos. Dol 40%, quo sofial6 su concloncia 
sobro la obsolosconcla dol conocimiento, 75%son profoslonalos ro- 
lacionados con la ingoniona, 

En la sogunda otapa so omploaron oncuostas con ojocutlvos lo- 
callzados ontro mandos Intermodlos y funclonarlos suporlorus. 
S6I0 ol 15% do las organlzaciones roprosontadas por dlchas porso- 
nas Neva a cabo programas do capacltaci6n y desarrollo con el 
enfoque de educacion contlnua; 20% do osas organizacionos se 
limita a dar a la capacitacion la proyeccion correspondlente a una 
prestacidn obligatoria por parte de la empresa, a efecto de cumpllr 
e| mandato que constltuclonalmente corresponde; 23% de las em- 
presas encuestadas postularon como tesis que la capacitaclon es 
solo una obligacion y que, en princlpio, poco aporta a la productl- 
vidad y a la oflcacia ompresarial; el resto, o sea el 42% consigna- 
ron que la capacitaclon se limita a acclones do entrenamlento y 
que la actualization se suple con otros mecanismos de desarrollo 
organizacional. 

Cabe destacar que los giros de las empresas en donde se practico 
la investigacion, se advierte que en donde hay vmciilos con la in- 
geniena, es donde se llevan con mayor intensidad programas de 
capacitacion en areas ds educacion continua o permanente. 

La gravedad de los datos consignados no esta en los resultados, 
sino en las actitudes que de dichos resultados se desprenden. 
Sobre el particular, en diversos seminarios de investigacion se ha 
explorado el problema, y las tendencias, aunque con variaciones en 
los porccntajes, son practicamente las mism? ; 

2, HIPOTESIS PARA ORIENTAR ESTRATEGIAS DE 
MOTJVACION ENTRE USUARIOSDE LA 
EDUCACION PERMANENTE 

La educacion permanente, como proposito y como sistema, 
puede mejorarse y optimizar resultados si consolida mecanismos 
que induzcan a los usuarios hacia la formation e informacion per- 
sonal, ya que el hombre, independientemente de su edad, debe te- 
ner acceso a un conocimiento sistematizado, actualizado y con 
perspectivas de aplicacion. En la orientation de los motivos se 
deben desarrollar opciones para el progreso individual, profesional, 
cultural y human istico, este o no el usuario en el seno de organi- 
zaciones productivas o de servicios. 

Platon elevo la sed de saber a categona filosofica en el campo 
del intelecto y es imposible satisfacerla actualmente si el conoci- 
miento no se inserta en una corriente tecnologica y cultural de 
expansion, desarrollo y especializacion, dentro del vertiginoso 
cambio en nuestro siglo. 

Satisfacer esta sed requiere de mecanismos persuasivos que im- 
pulsen y orienten la conducta tanto hacia la informacion como 
hacia el conocimiento. 

La obsolescencia del conocimiento del profesional, se origina 
sobre todo por cinco motivos basicos: 

• Ignorancia del adelanto cienti'fico. 

• Olvido de los conocimientos adquiridos. 

• Incapacidad de asimilar cambios tecnologicos y de aplicar- 
los a su medio ambiente. 

• Falta de patrones y reforzadores de conducta para institu- 
cionalizar las innovaciones. 



samo trend. 12% know tho phenomenon and aro aware of It; 28% 
woro close to stating their belief |n its existence on prodding by 
tho rosoarchora; 60% displayed their complete Ignorance. 

Worried by tho results of this research among professional 
people, resort was had to executives located between Intermediate 
positions and higher officers. Only 15% of the organizations 
represented by those pooplo carried out training and development 
programs addressed towards continuing education; 20% of these 
organizations limited themselves to a projection of the training 
corresponding to an obligatory contribution of the firm in order 
to comply with its constitutional obligation; 23% of the firms 
researched stated as their thesis that training is only a benefit, 
and that, in principle, it contributed little or nothing to a firm's 
productivity and efficiency; tho remainder, that is, 42% stated 
that training is limited to training actions and that updating is 
provided by other mechanisms, that it has littie effect as a produc- 
tivity and efficiency factor on a firm's life, and that an organization 
obtains results from structures that have already been tested. 

The group that connect obsolescence with personal overcome, 
75% were professional related with the engineering field. 

We must pointed out that the engineering companies or the 
ones related with it, are the ones that have the major activity on 
the continuous or permanent educational programs. 

Th - ! seriousness of such data does not lie in results but in the 
attitudes revealed by said results. In this regard, the problem has 
been explored at many research seminars, and the trends, although 
the percentages vary, are practically the same.. 



2. A hypothesis for orientation of motivation strategies 
among permanent education users. 

Permanent education as a goal and a system can be improved 
and optimize results, if it is able to include mechanisms inducing 
potential and actual users towards personal formation and infor- 
mation, since a man, regardless of his age, should have access to 
systematized and updated knowledge with prospects for its appli- 
cation. In motive orientation options should be developed for his 
personal, professional, cultural, and humanistic development 
whether or not he is in the bosom of a productive or a service 
organization. 

Plato elevated a thirst for knowledge to a philosophic level in 
the field of the intellect, and it can not be satisfied if knowledge is 
not inserted into a technological and cultural current of expansion, 
development, and specialization within present rapid change. Satis- 
faction of this thirst requires persuasive mechanisms impelling and 
orienting behaviour not only towards information but also towards 
knowledge. 

Obsolescence of man's knowledge as a profesional man, above 
all is brought about by these five basic causes: 

• Ignorance of scientific advances. 

• Forgetting acquired knowledge. 

• Inability to assimilate technological change and to apply it 
to his environment. 

• A lack of behaviour patterns and intensifies for institutio- 
nalization of innovations. 
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• Mocllf Icucionos on los patronos do comportamlonta c|u los 
morcados do biunus du capital. 

So parte dol prlnclplo do quo la oducac!6n continua o porinano 
to 08, ontro los profosionalos, uno do log faotoros principalos porn 
suporar la obsolosconcla dol conocimiento, poro roquloro dol 
oatabloclmlonto y oporaclon do impulsoros y roforzadoros docorv 
ducta ontro los Intograntos dol sistoma. 

Adomds, para asogurar su funclonamlento dobo ofrocor: 

a) lnformaci6n sistomatlzada y actuallzada; 

b) Formacion integral do aptitudos; 

c) Induccion do actitudes; 

cl) Sonsibllizacion hacia ol cambio; 

o) Croaci6n do conclencla para Institucionalizar Innovaclones. 

Esto sistema tiene como principal obstaculo ontro profesionales 
ajenos a la ingonien'a, la caroncia de una estructura quosoporte la 
aplicaci6n de la tecnologia de la educacion continua. Esto abarca 
desde la ignorancia del significado del termino "educacion conti- 
nua", hasta e| escandaloso fracaso de la aplicacion de su tecnolo- 
gia. 

Cntre los ingenieros solo se requiere robustecer el conocimiento 
y prediccion de la conducta de quienes son potencialmente usua- 
rios de los sistemas de educacion continua; es un topico que nos 
obliga no solo a reflexion, sino que ademas nos compromete a 
una investigacion profunda. 

Las tendencias actuates para precisar con rigor cienti'fico cuales 
son las aportaciones refer idas a la motivacion, nos llevan'an, en 
primera instancia, a incursionar en el terrenode la psicologi'a edu- 
cativa. Empero, es objeto de esta ponencia destacaren nuestro me- 
dio en terminos generates y a nivel de hipotesis, cuales son los 
motivos globales que orientan la conducta del hombre, en concre- 
to del profesional, para sujetarse a las reglas de la actualization y 
para incursionar en el campo de la educacion permanente, insti- 
tucionalizada como factor de desarrotlo. 

Se pretende resaltar algunas estrategias para inducir at profesio- 
nal a luchar contra la obsolescencia del conocimiento y para que 
conozca algunos de los medios para superarla. Estas estrategias 
se relacionan de manera directa con la fitosof fa misma de la educa- 
cion permanente, la que abordaremos desde el angulo deenfoque 
que la vincula con el ingeniero mexicano, como sujeto de la mis- 
ma. 

Se propone (a educacion continua como estrategia de institu- 
cionalizacion, esto es, como elemento de soporte en fa planeacion, 
operacion y control de mecanismos de innovacion y desarrotlo 
tecnico y administrativo en el seno de empresas y organizaciones 
usuarias del sistema, para crear nuevos patrones normativos y de 
accion y asi'elevar ta eficiencia y la eficacia, tanto de losindividuos 
en to particular como de las instituciones en general. 

Por ultimo, se plantean mecanismos especfficos, destinados al 
logro de los propositos enunciados, a traves de tecnicas de movili- 
zacion social, para atentar la institutionalization de ta educacion 
continua como agente de cambio y complementation de tos 
sistemas de educacion formal y escolarizada. 

3. IMPACTO DE LA MOTIVACION EN EL PROCESO 
DE LA EDUCACION CONTINUA 

3.1, Losproblemas 

El sistema de Educacion Continua consta de tres subsistemas 
principales; reception usuarios-beneficiarios; emision-docenciain- 
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• Changes In tho behaviour patterns of capital goods markets, 

Tho basis Is tho prlnclplo that continuous or permanent educa- 
tion Is, among professional mon, ono of tho main factors In over- 
coming obsolescence of knowludgo, but ho establishment of the 
oporatlon of bohavlour Instigator and Intonsiflors In tho system's 
makeup Ir required for It to operate. Further, In ordor to rnako 
certain of its operations It should offer: 

a) Systematized and updated Information; 

b) Comploto formation of aptitudos; 

c) the Induction of attitudos; 

d) sensitizing towards change; 

o) creation of awareness for Institutionalization of innovations. 

The principal obstacle to this system is the lack of a structure to 
support the application of continuing education technology. This 
encompasses from ignorance of the meaning of the term "continu- 
ing education" to a disgraceful failure in application of its tech- 
nology. 

The knowledge and prediction of conduct by thos who are 
the potential users of continuing education systems is a topic that 
not only causes thought but also makes extensive research obliga- 
tory. 

Present trends for stating with scientific certainty precisely what 
said contributions to motivation are, would lead us, in the first 
place, into an invasion of the field of educational psychology. 

However, it is the object of this paper to underline at a hypothe- 
tical level what are the overall motives underlying man's behavior 
-precisely the professional man— in our medium in general terms, 
and to subject it to updating rules and to make an incursion into 
the permanent education field. 

It is sought to cause some strategies for inducing the professional 
man to struggle against obsolescence of knowledge to stand out 
and to learn some of the measures for overcoming it. Such strate- 
gies are directly related to the very philosophy of permanent edu- 
cation, which we shall approach from the angle joining it to the 
Mexican professional man as its subject. 

In addition continuing education is proposed as an institutiona- 
lization strategy, that is, as an element of support in the planning, 
operation, and control of innovation and technical and administra- 
tive development mechanisms, in the bosom of the firms and orga- 
nizations using the system, to create new normative and action 
patterns, and, thus, to elevate the efficiency and the efficacy not 
only of individuals in particular but of the instituions in general. 

Finally, specific mechanisms destined for achievement of these 
proposals through social mobilization techniques are proposed, to 
encourage institutionalization of continuing education as an ins- 
trument for change supplementary to formal and academic educa* 
tion. 



3. Impact of motivation in the continuing process 

3,1 The Problems 

The Continuing Education System comprises three main subsys- 
tems: user— beneficiary— reception; emission— teaching— research; 
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vusti(|»cl6n; acJminlstnicl6n-npaya logfstico-sorvlclos; y do ntros 
suhslstomas socundarlas quo naractorlznn n Ins contros do uclucn- 
cl6n suporlor on ol onfoquo tradlclannl, El subslstonm do rocupcl6n 
usimrios bonuflclnrlos so dosnrrolln on das nlvolos do upurnnlnn; 
o| do las omprosas, orgnnismos o Instltucionos quo npny.in ol doti- 
nrrollo do sus rocuraos hurnnnos -nlvol instltuoloniiK y »l do los 
IndlvkluQs quo do mnnorn particular roquloron y acoptnn sorvlcins 
dol Slatomn do Ei|ucncl6n Continua -nlvol individual-, 

Uno do los nspectos mris Importontos para consumara plonltud 
los objotlvos do la educacion continua conslsto on ostablocor mo- 
canismos ofldentos y oflcacos do mot|vac|6n, ontondkla esto, con 
Frjedrich Dorsch, como el trasfondo psiqulco, impulsor, c|uo sos- 
tleno In fuerza do la acclon y sonala su dlroccion. 

El curso dol acontocer humano doponclo do la orientaclon quo 
so da a la conducta para asegurar acclones u omlslones, Do ahi so 
derlvan las perspectjvas y probabiildades para aceptar o rochazar 
un fenomeno o un problema, o para permanecer indiferentes o 
compromctidos hacia una situacion o un hecho. 

En la tercera etapa de esta investigacion se indago, entre perso- 
nas que han sldo usuarias del sistema de educacion continua, el 
grado de aceptacion o rechazo de este sistema. 

Solo el 7% manifesto estar plenamente satisfecho; el 25% con- 
signo como deficientes los servicios administrates, como super- 
ficial y de poco rigor cientifico la informacion proporcionada, y 
con escasa aplicabilidad al contexto laboral, El 30% senalo proble- 
mas serios por no haberse cubierto las expectativas con que su 
grupo incursiono en el sistema de educacion continua. El restante 
25% afloro una profunda insatisfaccion y esbozo una actitud de 
total desencanto. 

Con tas limitaciones del caso, se exploro entre diversos centros, 
institutos, escuelas y facultades que ofrecen el servicio de educa- 
cion permancnte. Se hicieron diversos hallazgos: 

a) . Existen limitaciones de caracter presupuestal para propor- 

cionar docentes de calidad, conferenciantes de nivel rele- 
vante o expositores con experiencia. 

b) . Se tuvieron ademas dificultades para desarrollar trabajos 

serios de i« »v stigacion, para detectar, en su justa dimen- 
sion, las rit.^.r >iHides de empleadores, la relacion oferta- 
demanda de especialistas, las tendencias de demanda de 
informacion especializada sobre topicos concretes y la dis- 
persion de repositories con datos para integrar un ordena- 
miento tendiente a una programacion metodica, congruen- 
te y racional. 

c) . Se evidenciaron carencia* ue material didactico preparado 

expresamente para evenTos <?u este tipo de educacion. 

d) . Se puso de relieve fina rr :nU ( que hubo premura y tension 

inusitada para planear, Oiganizar, impartir y evaluar cursos. 

e) . La obsolescencia del conocimiento sobre la tecnologfa 

de educacion continua, tambien ha llegado, paradojica- 
mente, a quienes tienen a su cargo el quehacer de educa- 
cion continua. 



»dmln|8trntlon~lo(|lstlo support-sorvicou; and othor socondnry 
suhsyutoms traditionally ohanictorlstlcs of hitihor oducntlon 
contors, Tim rocoptlon-iiBor-honoflolnry auhnystorn dovalopi on 
twn apuratlanal lovolo; thnt nf tho firms, nuunclai, and Institutions 
siipportlny tho dovolopmont of tholr human rosourcos -tho Inatl- 
tutlonnl lovol- and thnt of tho Individuals who particularly nuod 
and accept sorvlcos from tho Cuntlnulnu Education Systorn -tho 
Individual lovol, 

Dno of tho most Important aspects for tho full consummation 
of the objoctivos of continuing education consists in tho establish- 
ment of efficient and efficacious motivation mechanisms, this 
being understood, with Frlodrich Drosch, as tho impelling, psychic 
background supporting tho force and indicating tho direction of 
tho action. Tho course of human conduct dopendos on the orienta- 
tion given to behavior to make certain of acts and omissions. 
Thence are derived prospects and probabilities for tho acceptance 
or rejection of a phenomenon or a problem, or to remain indiffe- 
rent to or involved in a situation or a fact. 

During the third stage of this research, inquiry was made of the 
degree of acceptance or rejection of the system of continuing 
education among persons who have been users of this systems. 

Dnly 1% indicated their complete satisfaction; 25% stated that 
administrative services were deficient, that the information furnish- 
ed was superficial and of small scientific precision and small appli- 
cation in the labor context. 307o referred to serious problems 
because the expectations with which their group had entered into 
the continuing education system had not been met. The remaining 
25% came out with a partial dissatisfaction and outlined an attitude 
of disenchantment, Several centers, institutes, schools, and facul- 
ties offering permanent education service were investigated. Va- 
rious findings were made: 



a) There are budgetary limitations against furnishing qualified 
teachers, relevant level lecturers, or experienced exponents, 

b) Difficulties were also encountered in the development of 
serious research work, for detection of the proper dimension 
of employers' needs, the supply and demand relations of 
specialists, trends in the demand for specialized information 
on concrete topics, and the dispersion of data repositories 
to establish an order tending towards methodical, congruent, 
and rational programming. 

c) There was evidence of a lack of didactic material expressly 
prepared for the contingencies of this type of education. 

d) Urgency, unusual tension in the planning, organization, 
impartment, and evaluation of courses finally stood out. 

e) Paradoxically, obsolescence in the technology of continuing 
• education has finally reached those in charge of the task of 

continuing education. 



ERIC 



En la misma exploracion y en contraste con las deficiencias ha- 
lladas en otras organizaciones que ofrecen servicios de educacion 
continua, para fortuna de la educacion permanente en Mexico, 
tambien se detectaron centros en los cuales los problemas citados 
se han superado en buena medida, gracias al empleo de mecanis- 



During the same research, and in contrast to deficiencies encoun- 
tered in other organizations offering continuing education services 
(luckily for permanent education in Mexico) centers were also found 
in which the problems referred to have in good measure been over- 
come, thanks to the employment to updated permanent education 
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mos actuollimJaa do lnstltuclonallzac|6n do oduoaol6n purmnnuntii, 
aohro Ios quo dospuda nhundaromoa, Su ostratoaJa principal ha slc|o 
ol (losMrmllci do mocanlamoa du roforzamlonto conduotual y do npll- 
caci6n do m<ttndoa Innnvwlas para oducar, fowiar, Inlormnr y 
aonalhlllzar adultoa, quo con una autumotlvaol6n, pnr nucoaldwloa 
do movllidiul on Inn poalclnnos |orfl>quloas quo dosompoflan o pnr 
mora f|rntiflanc|6n personal vlnaulndn al conoolmlonta, o por moti- 
ves do enmhtu do omploo, han ncudldo can todn maduroz, ompofin 
y uoncloncla n dichas Instltuclonoa, El dxlto so clobo, a julclo tlo loa 
patroclnadoros, oruanizadoroa y usuarlos, a In promocl6n motlva- 
clonal, quo genera, on prlmor lunar, condoncla sohro la flloaoffn 
do la oducac|6n contlnua, y doapuda a In culdndosn programncl6n do 
ovontas, a la volocidad do roapuoata pnrn proparnr matorlal dldiictl- 
co y do dosarrollo do dlvorsa indole. Poro sobro toclo so debo a un 
fiicil accoso a la Inforniacibn prullmlnar sobro las oxpoctatlvas do 
cada ovonto particular y n laa poalbilidadoa do configurar slstomas 
do proijramac!6n educativa intugrnl. 

Por lo anterior sabemos quo rosulta rccomondablo y aun indis- 
pensable, remarcar la necosidad do asogurar la orientaci6n de ios 
motivos que Inducen a la programaclon de sistemas de educacion 
continua. Dicha orientation se debo referir, en primer tdrmino, al 
individuo sujeto a una sorie de mecanismos que dan pauta a su 
comportamiento, En segundo lugar, a las empresas, organismos e 
instituciones que alientan el sistema como estrategia de moderniza- 
tion organizational y de desarrollo institucional. En tercer lugar, 
a Ios centros que de manera dlrecta o indirecta utilizan el sistema 
de educacion continua, 

3.2. Proximidad a la motivacion del usuario 

potencial del Sistema de Educaci6n Continua 

Para superar Ios problemas detectados, Ios mecanismos de moti- 
vacion probados han de inducir al usuario potencial a la satisfac- 
tion de sus necesidades basicas. 

Las principales necesidades basicas del ser humano son: seguri- 
dad en su modo y estilo de vida;afan de progreso y reconocimiento 
en sus aspectos profesional, laboral e intelectual; sod de estructura- 
cion de tiempo, orientada a la distribution de Ios lapsos que con- 
forman el devenir de acciones de cada dta; correspondencia entre 
esfuerzo de perfeccionamiento y remuneration respectiva; inten- 
cionalidad para ascender a mejores oportunidades de progreso en 
la piramide jerarquica; oportunidad para desarrollar nuevas expe- 
riencias y superar las crisis que se derivan con el vertigo del cambio. 

Por otra parte, como salidas laterales de Ios mecanismos de mo- 
tivacion, Ios eventos de educacion continua deben incluir facilida- 
des para obtener nuevas relaciones profesionales, tanto interdis- 
ciplinarias como multidisciplinarias; opciones para permanencia 
y acceso a grupos formales e informales; y perspectivas para trans- 
formar las rutinas en funcion de Ios adelantos tecnologicos de 
eficiencia probada. 

Todos estos pivotes de induction personal para Ios usuarios 
potentials, deben cubrirse no solo en Ios medios de publicitacion 
y propaganda de Ios eventos de educacion continua, sinoademas, 
han de incorporarse a Ios metodos, sistemas y procedimientos 
de ensenanza-aprendizaje que se utilicen en el proceso de educa- 
cion permanente. 

La relation entre la motivacion y la voluntad, como senalan 
Dorsch, Morgan, Berlo y Aranguren, entre otros, Neva a senalar 
con precision opciones para desviar, inhibir y aun invertir impulsos 
y tendencias instintivas. Las perspectivas de su aplicacion llevan, 
como senala Hellpach, al descubrimiento e induction de constan- 
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Institutionalization mochanlsma, wlch wn shall doal with mom fully 
latnr, Tholr main atrahmy han huon cluvolopiimnt ol hohavior roltv 
forolno mechanisms and tho application of Innovative mttthoch lor 
thu mluoatlon, formation, Information, and aonaltlzatlon ol adults, 
who, hy aolfmotlvntlon, throuuh mobility newts In thu hlurnrchlo 
positions thoy fill or lor morn personal aatlufautlnn joined to know- 
ledge, or because ol changon In omploymont, havu attended Raid 
inntltutlona with complete maturity, committment, and reliability, 
In tho judgment of Its sponaoru, oruanlzors, and usora, Its auociosa la 
duo to Ita motivational promotion, which, In tho first placo, gives 
riso to on awaronosa of tho philosophy of continuing education, 
and, thon, to tho carolul proQrnmmlno of oventa, to tho apoody res- 
ponse In tho preparation of didactic, and a different kind, of deve- 
lopment matorlal. nut, above all, It is duo to oaay access to prelimi- 
nary Information on tho expectations of each particular ovont and tho 
possibilities for configuration of Integral education programming 
systems, 

Therefore, we know it is advisable, and even indispensable, to 
refer again to the need for making certain of the motivational orien- 
tation influencing the programming of continuing education sys- 
tems, In the first place, this orientation should refer to tho Indivi- 
dual subject to a series of mechanisms serving as guidelines for his 
behavior; and, in the second place, to the firms, agencies, or insti- 
tutions encouraging the system as a strategy of organizational mo- 
dernization and institutional development; and, in the third place, 
to those centers directly or indirectly making use of the continuing 
education system. 

3.2 Proximity to the motivation of the potential user of the po- 
tential of the Continuing Education System 

In order to overcome the problems that have been detected, 
proved motivation mechanisms must persuade the potential user 
towards satisfaction of this basic needs. 

A human being's principal, basic needs are: security in his man- 
ner and style of life; an eagerness for professional, working, and 
intellectual progress and recognition, a thirst for organization of 
his time, oriented to distribution of the periods causing develop- 
ment of the actions of each day; a correspondence between the 
effort for improvement and its respective remuneration; intentio- 
nally to rise to greater opportunities for progress in the hierarchy 
pyramid; an opportunity to develop new experiences and to over- 
come the crisis due to the accelerated rhythm of change. On the 
other hand, as lateral outlets of motivation mechanisms, continuing 
education events should include facilities for obtaining new inter- 
disciplinary and multidisciplinary professional relations; options 
for remaining in and acces to formal and informal groups; and 
prospects for the transformation of routine in relation to techno- 
logical advances of proved efficiency. 

All of these pivots of personal influence of potential users should 
be covered not only in the publicity and advertisinq media for the 
events of continuing education, but also have to be incorporated 
in the teaching-learning systems and procedures and methods uti- 
lized in the permanent education process. 

The relation between motivation and will, according to Dorsch, 
Morgan, Berlo, and Aranguren, among others, lead to a precise indi- 
cation of the options for diverting, inhibiting, and even inverting 
instinctive impulses and tendencies. Prospects for its application, 
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to* motlvoa, oqulvnlontns « In poaoa!6n du tin mmlo do nor quo am- 
uuni In iipiirloloji do motlvaclonoa y rofuorz« \m tondonclna dctl 
numhln. 

vSu trmn tnmhli&n do ovltur putrlflonalnnfi« o ostorootlpoa (|uu ( 
dlsfrnzndo* o dialmulwlos, aon Importnntoa on ina rolnoinnoa humo- 
nna do Ion uaunrloa dol alatomn do urhmmslAn pormnmnito, puoa In 
soclodnd luirnann no pormliu n In Inrp mnntonor uln vnrlnolon loa 
motlvacionoi ciuu no proponu. Lns motlvnclonos van pordlondo 
fuorzn dol inlamo mocla quo so dobllltnn on ol rocuordo y son 
roomplazndns contlnunmonto por nuovns motlvnclonos, on cuyo 
plantonmlonto colncidlmns plonnmonto con Kruogor, 

Duranto ol dosnrrallo do los ovontos do oducaclbn contlnun log 
moconlsinos do motlvnclbn do sua usunrlos, adomds do Incorponir 
In sntlsfnccldn do las nocosldados bdslcas onuncladus, dobon fnclll- 
tor In oporocldn do procosos para quo, durnnto ol c|c|o do onsoflan- 
za-aproncllzajo, so asimllon, adopton y operon roforzadoros do con- 
ductn quo asoguron modlflcnclonos on ol comportomlonto profo- 
slonal, y para quo los nuevos conoclmlontos y oxperlenclas adqui- 
ridas no calgan rdpldamente, a su Vez, en obsolescencla. 

Resulta importante aclemds, que ta edtlcacibn contlnua prevenga 
la modificacion de las mesetas tradlcionalos en el cursodol apron- 
dizaje, esto es, que las h'neas horizontales que indican una deten- 
cion transitoria o permanente del curso ascendente de una curva 
de aprendizaje, sean seguidas de los reforzadores necesarlos para 
alentar constancia en la asimllacion y disciplina -tan desacostum- 
brada en el medio-. Solo asf, a ta adquisicion de aptitudes, capaci- 
dades y habilidades, se seguira necesariamente un esfuerzo intensi- 
vo para la solucion de problemas vinculados con el medio ambien- 
te laboral del usuario. 



Hollpnnh wy fl < low! to tho dlaoovnry and Inflimnco of annitont mo- 
tlvos, oqulvnlont to n pnaaoaalon of n way of llfu naaurlno tho nppon- 
ronco of motivation* nnd tho rolnforcornont of tondonclos townrda 
ohnnrjo, An of fort la nlao lining mndo to avoid dlaqulaod or dlaalmu« 
Intad potrlflcntlon or atorootypoa, which nro Important In tho hu< 
mnn rotations of pormnmmt education ayatom uaor*, hocnusu human 
aocloty dooa not lono pormlt tho propoaod motivation* to bo main- 
tained without chnn(io, Motivations loao tholr forco just us thoy bo- 
como wonkonod In tho memory nnd nro continually roplncod bo 
now motlvntlona, In tho Introduction of which wo uro In full o(jroo< 
mont with Krwogor, 



During dovolopmont of tho ovonta of continuing oducatlon tholr 
users' motivations, In addition to Incorporation of satisfaction of 
tho basic noed enumerated, should focllitato tho operation of pro< 
cossos, that, during tho teaching-looming cyclo, assimilate, adopt, 
and operate behavior fortifiers assuring changes in professional 
bohavlor, and so tho now knowlodgo and oxporlenco do not, In 
turn, bocomo rapidly obsolete. 

It is also important that continuing education foroseo changes 
in the traditional plateaus in tho course of learning, that is, that 
the horizontal lines Indicating a transitory or permanent interrup- 
tion In the ascending course of a learning curve, are followed by 
the reinforcer needed to encourage constancy in assimilation and 
discipline — so unaccustomed in the medium. Only in this manner, 
by acquisition of aptitudes, capabilities, and abilities will an inten- 
sive effort be followed for solution of the problems linked to the 
user's working environment. 



Otro mecanismo de motivacion, aconsejable para despertar inte- 
res durante el proceso de ensenanza-aprendizaje en el sistema de 
educacion continua, es facilitar en los subsistemas de emision-re- 
cepcion, el empleo de mdtodos incorporados a objetivos educacio- 
nales y a conductas terminales. Todo esto para que los usuarios co- 
nozcan con profundidad lo que deben aprender, para que* apren- 
der, donde aplicar lo aprendido y como desarrollar estrategias que 
comuniquen las innovaciones, de manera que les reporten benefi- 
ces y sean fuente de gratificaciones, que no existin'an sin la opera- 
cion de los sistemas de educacion continua. 

3.3. Apoyo de las organizaciones para 
motivar el uso del sistema 

En el ambito de las organizaciones, empresas e instituciones 
usuarias del sistema de educacion continua, los mecanismos de mo- 
tivacion adoptan otras modalidades pues nos movemos en el terre- 
no de la venta de servicios. El empresario, el ejecutivo, el funciona- 
rio, segun se trate del sector publico o privado, aducen diversas ra- 
zones para desconfiar de los sistemas de educacion permanente, 
como por ejemplo, falta de tiempo, en supervisors y trabajadores, 
para actividades de information y formacion, o limitaciones de ca- 
racter presupuestal y financiero. Como argumento aducen la caren- 
cia cle resultados visibles, objetivos y concretos derivados de la ac- 
cion de los sistemas de educacion continua. Conforman pautas de 
conducta, resistentes a la facilitacion del proceso, bien por desco- 
nocimiento de la filosofi'a de este sistema educativo o por expe- 
riencias personales que fueron muy desafortunadas. Advierten, 
ademas, serios riesgos en la organization, puescarece de un proce- 
dimiento que vincule escalafon-ascenso-capacitacion-remunera- 
clon. 



Another motivational mechanism, advisable for awakening inte- 
rest during the teaching-learning process in the continuing educa- 
tion system, is to facilitate the employment of methods incopora- 
ted into educational objectives and terminal conduct in emission- 
reception subsystems. All this so that the users know what they 
should learn in depth, why they are learning, where to apply what 
is learned, and how to develop strategies for communication of 
innovations, so that they benefit them and are a source of satisfac- 
tion which would not exist without the operation of continuing 
education systems. 

3.3 Support of organizations to motivate use of the system 

Within the ambit of the organizations, firms, and institutions 
which are users of the continuing education system, motivation 
mechanisms take other forms, as we are not in the service sales field. 
The manager, the executive, and the official, according to whether 
the public or private sector is involved, give different reasons for a 
lack of confidence in permanent education systems, as, for exam- 
ple, a lack of supervisors' and workers' time for formation or infor- 
mation activities, or limitations of a budgetary or financial nature. 
By way of argument they cite the lack of visible, objective, and 
concrete results derived from the action of continuing education 
systems. They adopt conduct guidelines, resistant to facilitation of 
the process, either from ignorance of the phylosophy of this edu- 
cational system or because of most unfortunate personal experien- 
ces. Further, they warn of serious risks in its organization, since it 
lacks a procedure linking seniority-list-promotion-capacitation-re- 
muneration. 



Si las razones anteriores no fueran suficientes para generar situa- 
ciones de reticencia hacia la educacion permanente, hay otra de 



If the foregoing reasons were insufficient to arouse reticence to- 
wards permanent education, there is another, or greater, burden: 
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mayor poao; la ilur«iclAn do loa chinos o taiminano* iilojut lot* on ol 
alatunm do m luetic) An continua., tto nrtado, por otro porta, o| dnsorri- 
« II to do in oatratoqla (JapaoltaulAn -prmluiitividml, 

Eaos olomontos nogatlvoa. purnlon HUporarao un hiiunn modlda, til 
Ion comma o InatltuninnoH quo ufrooon ol sorvloio, sun wipaouii do 
Involuorrtr iuiuvu* imtrohHilnH do vonto y,on onnHoouonnia, do poraua 
alAn hacla I os umprosarlos y funcionarioa, los cualos ostrin ncoatum- 
hradoa ill lunguaju do Inn monsajus quo no Insurtan un In pragmrttl" 
oo, on In obtuncldn do rusultadoa, un argumontaclonus do carrictor 
Nnancluro y un la vlnculaciAn du los factoroa costobunuflclo, ron- 
tahilldad, ohtunc!6n du utllldadus, 

Por ustaa razonus nos vomos ohllgados a ilustauar la Importance 
do quo un nuostrus cuntros du uducac|6n continuu so gunorun In- 
vustlgudonus dustlnadas a Indagar cudlos son los motlvos quo urlun- 
tan la conducta du los patroclnodorus on calldad du inst|tuc|onos; y 
a gunurar la opuraclon do ostratoglas modornas para acompafiar la 
uducaclbn continuu do bunuflcios colaturalus como ol do la Instltu- 
cionalizac!6n, al cual nos ruforlromos ma's adolanto, y adomas, a |n- 
volucrar ustratocjlas globalos y compartidas como la do moviliza- 
cion social, sobro la quo tamblen abundnremos. 

El objotlvo do osta motivaclon, diriyida al nivol do las institucio- 
nos patrocinadoras, es porsuadir a las organizaciones para quo ocu- 
pon y omploen a plenltud la capacidad Instalada de los centres do 
educacion continua, en beneficio de las mismas organizaciones y 
para ol progreso de los individuos que so alojan en el las. 

3.4. Acciones iniciales para inducir programas 
optimizados de educaci6n continua 

Los tres elementos citados del sistema: individuo, organizacio- 
nes a las cuales pertenece e instituciones de educacion continua, 
deben interactuar, interrelacionarse e intercomunicarse a efecto de 
llevar a cabo, hasta sus ultimas consecuencias, las etapas logicas de 
un proceso,del que dependera, segun la estrategia de la motivacion, 
el dxito del sistema. Uicho proceso involucra en los oferentes de 
educacion permanente: 



Iho loniith of tho unman* or wmlnara Indgud in (ho continuing 
adticalion ayatom. On tho othar hand can ho addud iho diaioputo 
nf tho enpacitatinn productivity strategy, 

Siiuh nntiallvo olomonta can ho ovoroomo to a uroat uxtunt, If tho 
conturn or institutions offurlnu tho uorvlco havo tho ability to inako 
hsu of nuw sales Htratnglna, and, consoquuntly, of po ran anion of 
managarN and offlolalti, who aro accustomed to tho languago of prag- 
matic mossagoa, to ohtainlnu results, to flnancial-typo arguments, 
and to Unking cost-bonoflt factors, prahllablllty, and socurlno pro- 
fits, 

Wo aru obllgud for thosu roaaon to undurlinu thu importanco orl* 
gloating research In our cunturs of cnntlnulno uducatlon Intonducl 
to Inquiru Into thu motlvus orlunting sponsors' buhuvlor aa Instltu* 
tlons; and orlglnatu thu opuratlon of modern stratuglus to acconv 
pany continuing uducatlon with collateral bunuflts, like Institutio- 
nalization, to which wu will refer below, and further, to Involvu 
global and dividud strategies, such as social mobilization, upon 
which wo will also speak more fully. 

This motivation's objective, addrassed at tho leval of sponsoring 
institutions, is to persuade organizations to occupy and employ 
the plentiful installed capacity of continuing education centers to 
the benefit of the organizations themselves and towards the pro* 
gress of individuals located in them. 

3.4 Initial actions to influence optimized programs of continuing 
education 

The three elements of the system referred to — individual, orga- 
nizations to which he belongs, and institutions of continuing edu- 
cation — should interect, interrelate, and intercommunicate in or- 
der to carry out, to its final consequences, the logical stages of a 
process, upon which, in accordance with the strategy of the moti- 
vation, the success of the system will depend. Said procedure invol- 
ves the offerers of permanent education in: 



Deteccion de las necesidades de informacion, formacion, ca- 
pacitacion, desarrollo, sensibilizacion, educacion o simple- 
mente de adiestramiento, existentes en las entidades poten- 
cialmente usuarias del sistema y que se relacionen con la 
actualizacion del conocimiento, especialmente con la instru> 
mentacion de planes y programas de educacion continua en 
funcion de las necesidades detectadas. 

Investigacion de los impulsores y frenadores que orientan al 
individuo hacia los sistemasescolarizados o desescolarizados, 
formates o informales de educacion permanente, para satis- 
facer expectativas y orientar los motives que inducen su 
conducta. 

Conocimiento de la relacion oferta-demanda de trabajo en 
funcion de empleadores y de las necesidades previsibles a 
corto, mediano y largo plazo, para alimentar el sistema de 
planeacion y programacion de eventos de educacion conti- 
nua, y no frustrar las salidas y resultados concretes en bene- 
ficio de los usuarios. 

Sondeo de la imagen de aceptacion o rechazo que se genera 
al ofrecer planes y programas de actualizacion y de educa- 
cion permanente, en base a las tendencias detectadas en los 
sistemas de educacion y de su vinculacion autentica y real 
con la realidad economica y social del pats. 



• Detection of the need for information, formation, capacita- 
tion, development, sensitizing, education or simply training, 
of the entities that are potential users of the system, which is 
related to updating knowledge, particularly in the implemen- 
tation of continuing education plans and programs in accor- 
dance with discovered needs. 

• Research into the drives and curbs orienting an individual to* 
wards scholasticized or descholasticized formal or informal 
systems of permanent education, to satisfy expectations and 
orient the motives influencing his behavior. 

• Knowledge of the labor supply and demand relationship in 
function of employers and short, medium, and long-term 
foreseeable needs to feed events into the system for plan- 
ning and programming continuing education without frus- 
trating the output and concrete results benefitting user 

• A probe of the image of acceptance or rejection originated 
by the offer of updating and permanent education plans and 
programs, based on tendencies detected in educational sys- 
tems and their authentic and real bond with the country's 
economic and social reality. 
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• Creacidn de mecanismos de persuasion para incitar al uso de 
la educacion permanente como medio de desarrollo indivi- 
dual, de progreso profesional y de extension human ista y 
cultural de quienes potencialmente son candidatosal uso de 
los sistemas de educacion continua. 

• Oeteccidn de los elementos necesarios para asegurar el refor- 
zamiento de la conducta, tanto en terminos de aprendizaje 
como en funcion de las conductas terminaies que se esperan 
del sistema integrado de educacion permanente. 

• Investigacion sobre la relacion costo-usuario del sistema, 
para asegurar el adecuado apoyo logistico de la operacion 
del proceso de ensenanza-aprendizaje. 

• Of recimiento de mecanismos que faciliten la acreditacion de 
materias insertas en los curricula de estudios a nivel de post- 
grado. 

• Persuasion a empresarios y funcionarios sobre la convenien- 
cia de vincular los escalafones, el sistema de remuneracion, 
ei sistema de ascensos y reconocimientos con los procesos 
de educacion continua. 

• Establecimiento de proces js facilitadores que consideren las 
variables: tiempo, espacio y acceso al sistema, en funcion de 
los modos y estilos de vida de los usuarios potenciales. 

• Impulsar a los sistemas de educacion personalizada a distan- 
cia, relacionados con mecanismos de acreditacion. 

• Preparacion de paquetes y material didactico que ayude al 
autoaprendizaje. Los usuarios disfrutaran de la misma cali- 
dad, profundidad y orientacion de los sistemas tradiciona- 
les de ensenanza-aprendizaje. 

• Compattbilizacion de banco* de datos para intercambio de 
information con centros de propositos afines, 

• Elaboration de indicadores de calidad de los resultados que 
se deriven del sistema de ensenanza-aprendizaje. 

• Creation de metodos y procedimientos que sigan el desarro- 
llo de los usuarios del sistema de educacion despues de ter- 
minado el ciclo de ensenanza-aprendizaje. 



4. RES1STENCIA A LA EDUCACION CDNTINUA O PERMA- 
NENTE 

Durante la cuarta etapa de la investigacion, se seleccionaron de 
entre los encuestados, usuarios potenciales y reales de la educacion 
continua, ya sea en funcion de individuos para que manifestaran su 
criterio independiente, ya sea como ejecutivos y funcionarios, para 
que representaran el criterio de sus organizaciones e instituciones. 
El objetivo de esta parte de la exploration, fue conocerlos princi- 
pales factores que generan resistencia al uso de sistemas de educa- 
cion permanente. 

A fin de superar el problema de la exposition de los resultados 
cuantitativos, y a efecto de precisar su interpretation cualitativa, 
por razones de espacio se omite la presentation de porcentajes. 

Los sistemas de motivation pueden ser obstruidos, entre otros, 
por los siguientes hechos, sftuaciones o circunstancias. 
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• Creation of persuasion mechanisms to induce the user of per- 
manent education as a means for individual development, or 
professional progress, and the humanistic and cultural exten- 
sion of whomever is a potential candidate for the use of con- 
tinuing education systems. 

• Detection of the elements required to assure reinforcement 
of behavior in terms of learning and in f uction of the termi- 
nal behavior expected from an integrated system of perma- 
nent education. 

• Research into the system's cost-user relationship, tu assure 
suitable logistic support of the operation of the teaching-learn- 
ing process. 

• Dffer of mechanisms facilitating the giving of credit for sub- 
jects inserted into study curricula at the postgraduate level. 

• Persuasion of management and officials of the advisability of 
linking seniority lists, the remuneration system, and the pro- 
motion and recognition system with continuing education 
processes. 

• The establishment of processes facilitating consideration of 
the variables, of time, space, and access to the system, in func- 
tion of the manner and life style of potential users. 

• Provide impetus from a distance to personalized education 
systems related to mechanisms for giving credit. 

• Preparation of packages and didactic material to assist self- 
education. Users enjoy the same quality, depth, and orienta- 
tion as the traditional teaching-learning systems. 

• Compatibilization of data banks for the interchange of infor- 
mation with centers of kindred purposes. 

• Preparation of indicators of the quality of the results of teach- 
inq-learning systems. 

• Creation of methods and procedures to follow the develop- 
ment of users of the educational system after termination of 
the teaching-learning cycle. 

4. RESISTANCE TO CONTINUING OR PERMANENT 
EDUCATION 

During the fourth stage of the research, potential and actual users 
of continuing education were selected from among those surveyed, 
either as individuals to permit statement of their independent cri- 
teria, or as executives and officials to represent the criteria or their 
organizations and institutions. The objective of this part of the ex- 
ploration was to learn the main factors originating resistance to the 
use of permanent education systems. 

To overcome the problem of a statement of quantitative results, 
and for the purpose of precisely stating their qualitative interpreta- 
tion, the presentation of percentages is omitted for reasons of space. 

The following facts, situations, or circumstances, among others, 
can obstruct motivation systems: 
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4.1 . Falta de conciencia sobre el fenomeno 
de la obsolescencia del conocimiento 

El trabajador, el supervisor, el funcionario o el ejecutivo, tanto 
del sector publico como del privado, tienen la conviccion de que 
su quehacer se Neva a cabo eficiente y eficazmente. Parten del su- 
puesto de que, desde su egreso de los centros educativos superio- 
rs, sus conocimientos aunados a la experiencia derivada del ejer- 
cicio de sus funciones, bastan para desarrollar a plenitud las tareas 
encomendadas. El crecimiento de la organizacidn donde prestan 
sus servicios es su punto de referencia para ubicar la funcionalidad 
de sus conocimientos. Ademas, la escasa atencion de las institucio- 
nes para alentar con intensidad programas de entrenamiento, 
adiestramiento, capacitacion y desarrollo, limitan la vision de su 
personal hacia los adelantos tecnologicos adoptados, se suponen 
eficientes y eficaces en esas organizaciones en el sentido de que 
han asegurado resultados. 

4.2. Ignorancia de metodos y sistemas 
optimizados de ensenanza-aprendizaje 

El egresado de los centros de educacion superior se vincula a la 
vida economics del pais con un determinado caudal de conoci- 
mientos. La informacion que posee no siempre se halla respaldada 
por experienctas de campo. La relacion egresado-organizacion pro- 
ductive o de servicios, existe solo desde el supuesto de que los pla- 
nes y programas de estudios satisfacen las necesidades operativas 
de empresas, organizaciones e instituciones. 

Hasta antes de la actual decada, el proceso de ensenanza-apren- 
dizaje conservaba fuertes reminiscencias de la educacion tradicio- 
nal. La ausencia de objetivos educacionales y de conductas termi- 
nates definidos en un espacio (e) y un tiempo (t) diversos del espa- 
cio (e) y el tiempo (t) caractensticos de la realidad operativa de las 
organizaciones, cambiaban considerablemente las perspectivas en 
la comunicacion de innovaciones, pues no se aseguraba idoneamen- 
te la motivacion para el autoaprendizaje, ni se proporcionaban tec- 
nicas eficientes para tal proposito. 

4.3. Falta de tiempo para emprender y 
consumar el rjuehacer de actualizacion 

Uno de los problemas mas serios que se afrontan en nuestra epo- 
ca consiste, al parecer, en la falta de tiempo para hacer las cosas. 
Como no se cuenta con el tiempo suficiente, se generan presiones 
y se originan dificultades laborales y surgen problemas que van 
desde la intranquilidad personal hasta la ausencia de resultados 6p- 
timos vitales. Desde luego, se aduce falta de tiempo para no actua- 
lizar el conocimiento. Tal parece que se ignora como el tiempo es 
independiente de nuestra conciencia. Los principales interesados 
en actualizar el conocimiento no han podido resolver a plenitud la 
sed de estructuracion del tiempo; dos grilletes les atan de manera 
constante: la agenda y el reloj. Las jornadas de trabajo y el cumulo 
de asuntos encomendados a cada unidad operativa se destinan mas 
a aspectos rutinarios que de planeacion y preparaci6n programati- 
ca. Las labores de supervision y control consumen otra parte im- 
portante del tiemPo. 

Los lapsos disponibles para colocar al ejecutivo en contacto con 
los mas recientes descubrimientos y con el avance tecnol6gico, se 
restringen de manera directamente proporcional al volumen y car- 
gas de trabajo encomendados. 

El planteamiento de factores que faciliten la asistencia de recur- 
sos humanos a eventos formales de actualizacion permanente, se ve 
frecuentemente no solo con recelo, sino que genera inusitadas re- 
servas. 



4.1 A lack of awareness of the phenomenon of the obsolescence 
of knowledge 

The worker, supervisor, official, or executive, whether in the 
public or private sector is convinced that his task is performed effi- 
ciently and efficaciously. They start with the supposition that, 
since they left higher centers of education, their knowledge plus 
their experience originating in the performance of their functions 
is sufficient for the full performance of the tasksentrusted to them. 
The growth of the organization where they render their services 
is a point of reference for locating the functionality of their know- 
ledge. In addition, the scant attention of the institutions to serious 
encouragement of training, instruction, capacitation, and develop- 
ment limit the vision of their personnel towards technological ad- 
vances which have been adopted and are supposed efficient and 
efficacious by such organizations in the sense that they have pro- 
duced results. 



4.2 Ignorance of optimized teaching-learning methods and systems 

The graduate of centers of higher education joins the country's 
economic life with a certain abundance of knowledge. His infor- 
mation is not always backed up with experience in the field. The 
relation of a graduate to a productive or service organization can 
exist only on the supposition that the study plans and programs 
satisfy the operational needs of firms, organizations, and institu- 
tions. Up to this decade, the teaching-learning process was highly 
reminiscent of traditional education, A lack of educational objec- 
tives and of terminal behavior, defined in a space{s) and a time (t) 
differing from the scope (s) and the time (t) characteristic of the 
operational realities of the organizations changed innovation com- 
munication prospects considerably, since the motivation for self- 
education or provision of efficient techniques for such purpose 
was not assured. 



4.3 Lack of time for undertaking and consummation of the task 
of updating 

One of the serious problems facing us in our times apparently 
consists of a lack of time for doing things. As there is not suffi- 
cient time, pressures are generated and originate labor difficulties 
and problems — from personal uneasiness to the absence of vital 
optimum results. Of course, the lack of time is adduced as a reason 
for not updating knowledge. It would appear that there is ignoran- 
ce that time is independent of our awareness. Those mainly inte- 
rested in updating knowledge have not been able fully to solve the 
thirst for structuring of time; they are constantly bound by two 
shackles: their appointment book and their watch. Working days 
and the accumulation of matters entrusted to each operative unit 
are directed more towards routine aspects than to program planning 
and preparation. Labors of supervision and control consume ano- 
ther important part of time. Periods available for putting an execu- 
tive in contact with the most recent discoveries and with the ad- 
vance of tecnology are restricted in a manner directly proportional 
to the volume and load of work entrusted to him. 



The offer of factors facilitating the attendance of human resour- 
ces at formal permanent updating events is frecuently viewed not 
only with misgivings but occasions unusual reservations. 
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4.4. Carencia de recursos para costear 
el quehacer de educacion continua 

El impacto de la modernidad sobre los grados de competencia 
mercantil entre las empresas, la diversification de productos y el 
acceso a la sociedad de consumo, en especial a la de consumo am- 
pliado, obligan a la operation de presupuestos en los que pocas ve- 
ces se contempla un volumen financiero importante destinado a la 
actualization y desarrollo de trabajadores y supervisores. 

Las legislaciones del mundo, en su inmensa mayon'a se han 
preocupado por incorporar mecanismos legales que tutelen la capa- 
citacion como una obligation y como un derecho; sin embargo, co- 
mo no a toda actualization sigue una transformation inmediata en 
resultados, el aliento a dichos programas alcanza a un porciento 
mmimo de los recursos humanos alojados en el seno de las organi- 
zaciones. 

Ademas, el impacto de los mecanismos inflacionarios y la carre- 
ra de sueldos, salarios y prestaciones contra el costo de | a vida, 
obliga a un gran numero de personas a remitir sus presupuestos a la 
satisfaction de necesidades ajenas a la actualization del conoci- 
miento. Las limitaciones presupuestales de los empleadores, auna- 
das a las carencias de recursos economicos de los trabajadores para 
sufragar por si mismos el costo de \ a actualization, generan un ci- 
clo vicioso, donde: no se actualiza el conocimiento porque no hay 
recursos financiers, y no se incrementan los recursos financiers 
porque no hay actualizacion del conocimiento. 

4.5. Imposition del quehacer de actualizacion 
mediante la relation laboral 

Por lo que hasta el momento puede advertirse, las organizatio- 
ns e instituciones optan por alentar entre sus recursos humanos el 
quehacer de actualizacion, acudiendo a la estrategia de no sensibi- 
lizer previamente a los usuarios potenciales, y se impone al perso- 
nal la tarea de asistir a eventos de adiestramiento o de desarrollo, 
mediante mecanismos de coaccion amparados en la obligation del 
quehacer de capacitacion. Se ofrece como motivation, el facilitar 
a los usuarios dichas actividades durante los horarios de trabajo. 

El empleo de medios coercitivos para asegurar la asistencia del 
personal a eventos como los senalados, origina, en los usuarios 
del sistema de educacion, mecanismos de ajuste emotional tales 
como la agresion, el negativismo, la proyeccion y otros mas, reali- 
dades que incluso, pueden provocar conflictos entre la empresa y 
el trabajador. 

El binomio productividad-actualizacion pierde vigencia. El per- 
sonal forzado a incursionar por el terreno de la actualizacion, le- 
jos de orientar su conducta a niveles de mayor eficiencia, tiende a 
comportamientos conflictivos. 

4.6. Desconexion entre el sistema de remuneration 
y los sistemas de escalafones y capacitacion 
o desarrollo 

Con inusitada frecuencia, la orientation de las tareas de educa- 
cion permanente se aleja de perspectivas especi'ficas para asegurar 
que a todo incremento de capacidad y de conocimiento se siga un 
aumentoen el salario y/o en las prestaciones. 

El estimulo necesario para orientar los motivos de la conducta 
hacia niveles de perfeccionamiento, se frustra en la medida en que 
los usuarios de la educacion permanente no encuentran un benefi- 
cio tangible derivado del esfuerzo realizado. 



4.4 Lack of resources for paying for thecontinuing education task 

Modernity's impact on the degree of mercantile competition 
among businesses, product diversification, and the society's access 
to consumption, particularly to expanded consumption, oblige the 
operation of budgets in which an important volume of finances in- 
tended for the updating an development of workers and supervisors 
is seldom contemplated. 



In most legislation in the world there has been a concern for the 
incorporation of legal mechanisms governing capacitation as an 
obligation and as a right. However, because all updating is not 
followed by an immediate transformation of results, encourage- 
ment of such programs only involves a minimum of the human 
resources located in the heart of an organization. 



In addition, the impact of inflationary mechanisms, and the race 
of wages, salaries, and benefits with the high cost of living force a 
large number of persons to dedicate their budgets to satisfaction 
of needs quite remote from the updating of knowledge. Add em- 
ployers' budgetary limitations to workers' lack of economic resour- 
ces for defraying the cost of updating themselves and you create a 
vicious circle, in which knowledge is not updated due to a lack of 
financial resources, and resources are not increased because of a 
lack of knowledge updating. 



4.5 Imposition of the task of updating through labor relations 

From what can be seen up to now, organizations and institutions 
opt for encouragement of the task of updating among their human 
resources, resorting to the strategy of not sensitizing potential users 
in advance, and the task is imposed on their personnel of compul- 
sory attendance of teaching or development events, under cover of 
the obligation of the capacitation task. Facilitating said activities 
of the users during working hours is offered as the motivation. 

The employment of coercive means to assure personnel atten- 
dance at such events produces mechanisms of emotional adjust- 
ment, such as aggression, negativism, projection, and others among 
the users of educational systems, and these might provoke conflicts 
between the firm and its workers. 

The binomial of productivity-updating ceases to operate. Per- 
sonnel forced to journey through the updating field, far from orient- 
ing their behaviour at levels of greater efficiency have a tendency 
towards antagonistic behavior. 

4.6 The disconnection betwden the remunerative system and the 
seniority list, and capacitation or development systems 

With unusual frequency the orientation of permanent education 
tasks becomes separated from specific prospects for assuring that 
every increase in capacity and knowledge is folloged by an increase 
in wages and/or benefits. 

The necessary stimulus for orientation of behavior motives to- 
ward levels of improvement are frustrated to the extent that users 
of permanent education do not find a tangible benefit derived from 
the effort made. 
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Ya se enuncio ei grave probiema de las limitactones presupues- 
tales para alentar las actividades de la educacion permanente. Ese 
probiema se relaciona tambien con el que ahora abordamos. La ri- 
gidez de los escalafones, la ausencia de procedimientos idoneos y 
operantes que aseguren el servicio civil de carrera o la promocion de 
empleados a nivel institucional en el terreno del escalafon, encuen- 
tra, por diversas circunstancias de caracter legal, una serie de obs- 
taculos. Ademas, como no existe la conciencia, o por lo menos la 
evidencia de que el saber vale por si mismo y genera al final del 
proceso nuevas oportunidades, el individuo se resiste a aventurarse 
en actividades de beneficios dudosos; asi, la resistencia a formar 
parte de los mecanismos de educacion continua dentro de las orga- 
nizaciones, engendra, bajo diversas circunstancias, factores adicio- 
nales de resistencia. 

Si al esfuerzo necesario para participar en los eventos citados, se 
aunan el sacrificio de tiempo y el requerimiento de esfuerzo adi- 
cional ajeno a las labores propias dentro de la organizacion, sin la 
oferta del estimulo correspondiente, los mecanismos de motiva- 
cion entran de nueva cuenta en crisis. 

Por todo lo anterior, conviene precisar que el individuo prefiere 
permanecer en el status quo en el quese satisfacen sus necesidades 
de seguridad. 



The serious problem of budgetary limitations on the encourage- 
ment of permanent education activities has already been referred 
to. That problem is related to the one we are now taking up. The 
rigidity of seniority lists, the absence of suitable and operative pro- 
cedures assuring career civil service, or the promotion of employees 
at the institutional level in the field of the seniority list run up 
against a series of obstacles because of various legal circumstances. 

Further, as there is no awareness or, at least, evidence that know- 
ledge is valued for itself and produces new opportunities at the 
end of the process, the individual resists adventures in activities of 
doubtful benefit. Thus, resistance to forming a part of the conti- 
nuing education mechanisms within an organization engenders ad- 
ditional factors of resistance under various circumstances. 

If the effort required for participation in said events is added to 
the sacrifice of time and the need for additional efforts foreing to 
work itself within the organization, without an offer of a stimulus 
corresponding thereto, the mechanisms of motivation find them- 
selves in crisis again. 

Therefore, it should be made clear that the individual prefers to 
remain in the status quo where his security needs are satisfied. 



4.7. Inseguridad para satisfacer la necesidad 
de nuevas experiencias 

Los usuarios de los sistemas de educaci6n continua deben tener 
conciencia de las posibles implicaciones de su capacitacion y des- 
arrollo. Aunque es cierto que conocen plenamente la realidad de la 
institucion a la que pertenecen y que saben que no a toda capacita- 
cion corresponde una movilidad en el puesto, que no necesaria- 
mente van a percibir mas ingresos por participar en la actualizacion 
para un mejor servicio a la empresa, tambien es connatural en el 
ser humano cierta resistencia a las posibilidades de cambio. 

La modificacion de horarios, la transformacion de rutinas, la al- 
teracion de un status quo, la posible vinculacion ani'mica con tndi- 
viduos pertenecientes a distintas unidades operativas, son otros as- 
pectos sobre los que conviene reflexionar en la creacion de meca- 
nismos de motivacion para los usuarios del sistema que nos ocupa, 
como ya se apunto. 

4.8. Resistencia al cambio 

Los miembros de las organizaciones han asimilado una serie de 
vivencias que se desploman en la relacion capacitacion-cambio. El 
cuestionamiento de conocimientos adquiridos y aplicados incluso 
durante largos periodos, aparte de la inseguridad mencionada en el 
inciso anterior, abre posibilidades al sujeto para oponerse al cam- 
bio. Desde el punto de vista de la comunicacion, el cambio incide 
directamente a travel de la information. Al estructurar los datos y 
al ordenarlos con referenda a un fin de innovation, toda vez que 
es uno de los aspectos esenciales de la educacion permanente, el 
cambio hace concebir planteamientos irreversibles de resistencia. 

Por otra parte, la educacion continua se asocia a estrategias de 
cambio organizacional de manera tal que por lo menos en la actua- 
lidad, el hombre, por naturaleza, se resiste a aprender a pensar co- 
mo agente del cambio. Si a esos hechos se anaden los consignados 
por Grossman en el sentido de que las organizaciones son general- 
mente victimas del cambio por el impacto de la economia tanto 
local como international, no se puede considerar el cambio como 
una cuestion de supervivencia, ni tampoco afirmar que todo cam- 
bio es, necesariamente, factor de mejorfa. 
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4.7 Insecurity towards satisfaction of the need for new experjencies 

Users of the continuing education system should be made aware 
of the possible implications of their capacitation and development. 
Although it is certain that they are well acquainted with the reali- 
ties of the institution to which they belong, and they know that 
job mobility does not correspond to all capacitation, and that they 
are not going to receive necessarily more income through partici- 
pation in updating for better service to the company human, beings 
likewise exhibit a certain inherent resistance to the possibility of 
change. 



Schedule changes, transformation of routines, alteration of the 
status quo, and the possible psychic relation with persons belong- 
ing to different operational units, are other aspects it is advisable 
to reflect on in the creation of motivation mechanisms for users of 
the system we are dealing with, as already has been stated. 

4.8 Resistance to change 

Organization members have assimilated a series of personal expe- 
riences that collapse in the capacitation-change relation. The ques- 
tionnaire about knowledge acquired and applied inclusively during 
long periods, besides the insecurity referred to in the preceding 
Section opens possibilities for the subject to oppose the change. 
From communication of the point of view, the change has direct 
bearing through information. In structuring the data and putting 
them in order with reference to an innovation purpose, as it is one 
of the essential aspects of permanent education, the change causes 
the comception of irreversible bases for resistence. 

On the other hand, continuing education is associated with stra- 
tegies of organizational change, so that, at least at the present time, 
man naturally resists learning to think as an agent of change. If you 
add to those facts the facts stated be Grossman, in the sense that 
organizations are generally victims of change from the impact of 
IocjI and international economy, change can not be considered to 
be a question of survival, and neither can it be asseted that every* 
change is, necessarily, a factor for improvement. 
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Las realidades en la vida de los negocios y de las instituciones, 
evidencian que, a pesar de los cuidados que se tomen para empren- 
der innovaciones, ^stas generan fuertes dosis de tensibn, ansiedad 
y, en ocasiones, hasta angustia. 

5. IMPULSORES PARA EL USO DE SISTEMAS DE EDUCA- 
CION CONTINUA 



5.1. Sin educaci6n continua 
no hay desarrollo 



La educacion permanente es un quehacer que compete a todos 
ya que sin educacion continua no hay desarrollo. El impacto de la 
vida moderna ha dejado su huella en los sistemas de ensenanza- 
aprendizaje, sobre todo en los ultimos 10 anos. La transformacion 
sustancial de los sistemas educativos formales en los paises en vi'as 
de desarrollo, ha transformado tambien el basamento de informa- 
ci6n, formaci6n e incrernento de aptitudes especi'ficas. 

E! csquema tradicional de ensenanza-aprendizaje, simultaneo a 
la motivacion derivada de mecanismos coercitivos, ya no es capaz 
de transformar la conducta de quienes participan en el proceso 
educativo. 

Las instituciones superiores de cultura, despues de la decada de 
los sesentas, confrontaron, cada vez con mayor intensidad, el grave 
fenomeno de la obsolescencia del conocimiento, agudo problema 
del que ya no se puede escapar. El impacto de la ciencia, el arte, la 
cultura, la urbanificacion y los desequilibrios en el ordenamiento 
de la poblacion, el desarrollo de las ciudades y el desequilibrio eco- 
n6mico de las zonas rurales, han puesto en crisis los sistemas tradi- 
cionales, primero de la universidad medieval, luego de la universi- 
dad napoleonica y, finalmente, de la universidad moderna. 

Los planes y programas de estudio que integran los curricula de- 
ben cambiar a la velocidad adecuada, si se pretende responder con 
accion y resultados a las necesidades del mundo contemporaneo. 

La tesis de la Aldea Global postulada por Marshall McLuhan, 
donde cada centro de poblacion se convierte en un sistema cautivo 
de informacion, comunicacion, formacion y estilo de vida de 
acuerdo con patrones y arquetipos, empieza a modificar el rostro 
de los paises no desarrollados, y ha transformado en buena medida 
las estructuras de los paises industrializados. 

La instruccion es una actividad fundamental del genero humano 
y en la medida que una sociedad se industrialize y moderniza, la 
educacion, la capacitacion, la formacion y la comunicacion social 
se van diferenciando progresivamente, se hacen mas complejas y se 
vinculan a otros aspectos de la sociedad. 

La educacion se hace ma's necesaria en la actual economia y se 
Mega cada vez mas estrechamente a ella como instrumento media- 
dor entre la demanda y la oferta de mano de obra. La competencia 
general y especifica ha originado dos corrientes: un enciclopedis- 
mo incipiente alojado en la generalizacion, y una corriente, tam- 
bien creciente, de alta especializacion. En ambos sentidos, los 
usuarios de los sistemas educativos requieren en forma directamen- 
te proporcional, mayor informacion, un grado mas alto de forma- 
ci6n, pero, sobre todo, un desarrollo ma's intensivo de capacidades, 
habilidades y aptitudes especi'ficas para el desempefio eficiente y 
eficaz de una ocupacion y para el cabal cumplimiento de los obje- 
tivos que las organizaciones sociales les confieren. 
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The realities of business and institutional life disclose that, in 
spite of the care taken in starking innovations, these create strong 
doses of tension, anxiety, and, on occasions, even anguish. 



5. IMPULSORS TO THE USE OF CONTINUING EDUCATION 
SYSTEMS 



5.1 There can be no development 
without continuing education 



Continuing education is everybody's task, as there can be no de- 
velopment without continuing education. The impact of mou'err. 
life has left its mark on the teaching-learning systems, above all du- 
ring the last 10 years. Substantial transformation of formal educa- 
tion systems in the developing countries has also changed the foun- 
dation of information, and the formation and growth of specific 
aptitudes. 



The traditional scheme of teaching-learning, simultaneously 
with motivation derived from coercive mechanisms, is no longer 
capable of transforming the behavior of those who participate in 
the educational process. 

Higher, cultural institutions, after the decade of the sixties, face 
with greater and greater intensity, the serious phenomenon of the 
obsolescence of knowledge, a thorny problem from which there is 
now no escape. The impact of science, art, culture, urbanization, 
disequilibria in population order, development in the cities, and 
the economic disequilibrium in rural zones, have brought crisis to 
traditional systems, first to the medieval university, then to de Na- 
poleonic university, and, finally, to the modern university. Curri- 
cula study plans and programs should change at a suitable speed, if 
it is sought to respond by action and results to the needs of the 
contemporary world. 



Marshall McLuhan's thesis of the Global Village, in which each 
population center is converted into a captive system of information, 
communication, formation, and life style, in accordance with pat- 
terns and archetypes, begins to change the complexion of the under- 
developed countries, and has changed the structures of industriali- 
zed countries in good measure. Instruction is a fundamental acti- 
vity of humankind and to the measure that a society becomes in- 
dustrialized and modernized, education, capacitation, formation, 
and communication begin progressively to differentiate, become 
more complex, and attached to other aspects of society. 

Education becomes more necessary to the present economy and 
it comes closer and closer to it as an instrument of mediation bet- 
ween labor supply and demand. Two currents have been created 
by general and specific competition: one, incipient encyclopedism 
is located in generalization, and there is also a growing current of 
high specialization. In both senses, users of educational systems re- 
quire in direct proportion more information, a higher grade of for- 
mation, but, above all, a more intensive development of specific 
capacities, abilities, and aptitudes for the efficient performance of 
an occupation and the exact compliance with the objectives set for 
them by social organizations. 
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5.2. La educacion continua en la Aldea Global 

No podemos concebir sistemas educativos sin objetivos clara- 
mente vinculados al desarrollo economico de los paises, como tam- 
poco podemos entender el sistema educativo aislado de los demas 
sistemas que componen e integran el panorama de la sociedad mo- 
derna. Es en ese sentido que la Aldea Global que postula McLuhan 
empieza a cobrar realidad en todas las latitudes del planeta. La Al- 
dea Global frente a la Aldea Tribal representa el acceso de los gran- 
des centres de poblacion a una intensa y permanente conexion con 
los medios de comunicacion colectiva, asi' se abren accesos a la 
educacion continua. 

Los sistemas educativos de ninguna manera escapan al impacto 
de la modernidad ni al influjo de la Aldea Global. Las nuevas gene- 
raciones disponen de caudales de informacion cada vez mas am- 
plios, mas especializados, aunque quizas menos profundos debido 
al nivel de la divulgacion y de la difusion. En ese sentido el hombre 
moderno no puede escapar a un afan enciclop^dico, como tampo- 
co puede marginarse de una necesidad de especializacion; esahi 
donde el sistema educativo formal ha entrado en una disyuntiva 
fundamental: optar por meiodos, sistemas y procedimientos para 
formar generalistas, o bien, escoger el camino de la especializacion. 
Entre ambos, la educacion continua es opcion y realidad al mismo 
tiempo. 

Conviene reflexionar de manera simultanea sobre la transforma- 
cion sustancial de los metodos y sistemas para optimizar el proceso 
de ensenanza-aprendizaje. Del lector tradicional de la universidad 
del medioevo al apoyo de la imprenta como recurso repetidor, 
transcurrieron cinco siglos. Del impacto de la letra impresa a la cri- 
sis de conciencia derivada del enciclopedismo frances, el lapso fue 
menor; de ahi a la revolution industrial el tiempo acorto su valor 
especifico y en estos tres lapsos mencionados, el impacto de la 
educacion ha sido evidente. 

En la universidad medieval, el usuario del sistema educativo for- 
mal asimilo mcis informacion que formation y desarrollo; su motiva- 
tion no es otra que la represion academica. En la universidad deci- 
mononica el individuo empezo a cobrar conciencia del vinculo in- 
disoluble que hay entre lo estudiado y la realidad economica de los 
pai'ses. A principios del siglo, las instituciones de educacion supe- 
rior volvieron a sacudirse para recomenzar el ciclo de partida: ge- 
neralization contra especializacion. Las ultimas cinco decadas han 
sido prolijas en evidenciar la transformation de los centres educati- 
vos de nivel superior. Tal parece que la universidad retoma el mis- 
mo fenomeno del Renacimiento: un estallido vigoroso en el des- 
arrollo del arte, la ciencia y la cultura. 

Al principio de la decada pasada la opcion fue muy clara, ya no 
era problema de especializacion o generalization, sino algo mas 
profundo: la actualization permanente. 

5.3. Impulsores indirectos de la educacion continua 



En nuestro medio, la educacion continua aparece cuando se ge- 
neraliza la crisis en les sistemas de educacion superior Casi al mis- 
mo tiempo se emprenden reformas estructurales en los sistemas de 
educacion elemental. Lascasas editoriales,' los programadorea de ra- 
dio y television, los administradores de medios de comunicacion 
colectiva han advertido en los receptores tendencias que favorecen 
por si mismas el uso intensivo de tecnologfa de educacion perma- 
nente. De entre ellas cenviene destacar las siguicntes: 
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5.2 Continuing education in the p!obal village 

We are unable to conceive of educational systems without ob- 
jectives clearly linked to countries' economic development, nor 
can we understand an educational system isolated from the other 
systems making up and integrat»'r»q the oanorama of modern society. 
This is the sense in which the Global Village, postulated by McLuhan, 
begins o have reality in all latitudes of the planet. The Global Vi- 
llage, in the face of the Tribal Village, represents access by the lar- 
ge population centers to an intensive and permanent connection 
with collective means of communication, thus opening access to 
continuing education. 

By no moans do educational systems escape the impact of mo- 
dernity or the influence of xhj Global Vi'!age. The new generations 
dispose of more and more ample quantities of more specialized in- 
formation, perhaps less profound due to its disclosure level and 
diffusion. In this sense it is impossible for modern man to escape 
an encyclopedic zeal as neither can be stand apart from the need 
for specialization. This is where the formal educational systems 
has entered into a fundamental dilemma: to opt for method, sys- 
tems, and procedures for the formation of generalists, or, rather, 
to select the specialization route. Continuing education among both 
of them Is both an option and a reality. 

One should reflect at the same time on the substantial tranfor- 
mation of the methods and systems for optimization of the teaching- 
learning process. Five centuries passed from the traditional lector 
of the medieval university to the support of printing as a repeating 
resource. A smaller period passed between the impact of the printed 
word and the crisis of conscience derived from French encyclope- 
dists. From thence to the industrial revolution time cut down its 
specific value, and the imrjact of education has been evident in 
those three periods. 

The user of the formal educational system assimilated more in- 
formation than formation and development at a State University 
--his motivation is none other than academic repression. At the ni- 
neteenth century university the individual began to become aware of 
the indissoluble bond between what is studied and a country's eco- 
nomic realities. At the beginning of this century higher educatio- 
nal institutions began again to arouse themselves to begin anew the 
cycle of where they began: generalization against specialization. 

There has been ample evidence in the last five decades of the trans- 
formation of higher level educational centers. It would appear that 
the university is again taking up the same phenomenon as in the 
Renaissance: a viperous outburst in the development of art, science, 
and culture. The option was quite clear at the beginning of the last 
decade - it was no longer a problem of generalization or specializa- 
tion, but something more profound — permanent updating. 

5.3. Indirect impulsors of continuing education 

In our medium continuing education appears when the crisis of 
higher education systems becomes generalized. Almost at the same 
time structural reforms are undertaken in elemental Hucation. Pu- 
blishing houses, radio and television programmers, the managers of 
collective communication media have noticed tendencies in their 
receivers favoring by themselves the intensive use of the technology 
of permanent education. Among them it is advisable to underline 
the following: 
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• Tendencia de los receptores a economizar tiempo, dinero y 
esfuerzo para mantenerse informados. 

• Incremento de la tendencia ai consumismo, considerando 
entre los bienes y servicios comercializados los de caracter 
cultural. Cabe advertir que esta tendencia se limita a las cla- 
ses alta y media. 

• Generalizacion de arquetipos de conducta que vinculan la 
cultura como simbolo de prestigio y posicion social. 

• Explotacion de la sed de conocimientos accesibles en fun- 
cion de tiempos breves, precios bajos y diversidad de topi- 
cos de interes. 

• Inclusion de actividades culturales combinadas con aspec- 
tos de relaciones publicas para orientar y aumentar la pro- 
yeccion de imagen. 

• Imitacion extralogica de modelos desescolarizados para 
optar a nuevas fuentes de informacion. 

» 

Si bien es cierto que esas tendencias no son ideales para el des- 
arrollo iJoneo de los sistemas de educacion continua, tambien re- 
sulta valido postular la hipotesis de que dichas tendencias pueden 
aprovecharse con ventaja, si se integran mecanismos de motivacion 
que formen la conviccion de que la educacion permanente puede 
ser fuente de beneficios nuevos. Para que todo lo anterior sea vali- 
do, la educacion continua debe tener rigor cientifico, seriedad aca- 
demica, calidad y profundidad de informacion y, sobre todo, re- 
portar beneficios tangibles a quienes hacen uso de el la . 

Por otra parte, como el fenomeno de la educacion continua, se- 
gun la entendemos ahora, empezo hace algunos anos, la casi to- 
talidad de egresados de los centros de educacion superior son usua* 
rios potenciales, por lo que al conocerla como filosof fa, como me- 
todo o como proposito, tendran motivos, sobre todo si se los indu- 
cen, para desearla a corto plazo. 

Ademas, las generaciones citadas fueron formadas para la reali- 
dad economica especifica de un pais en vi'as de industrializacion y 
como la tendencia industrializadora se ha generalizado, da ahora 
una necesidad de solucion inaplazable. Por un lado, el cambio de 
trabajo de un individuo le Neva a inquietudes que loorillan a bus- 
car rapidamente la informacion, a todas fuces indispensable, para 
su nuevo puesto. Para quienes llevan un lapso considerable en un 
puesto determinado, el conocimiento de nuevas opciones puede 
ser punto de interes para incursionar en la actualizacion, como 
consecuencia de las tendencias que hemos enunciado. 

Por otro lado, la modificacion de las estructuras del niercadeo, 
la intensificacion del mercado de valores, los cambios de las condi- 
ciones de competencia entre las empresas mercantiles y el elevado 
costo de la autosuficiencia por medio de la capacitacion en el seno 
mismo de las organizaciones, abre otro sendero para impulsar la 
educacion permanente, siempre y cuando se sigan las reglas mini- 
mas de una motivacion intensiva, persuasiva y eficiente. 



• A tendency on the part of receivers to economize time, mo* 
ney, and effort in order to keep informed. 

• An increase in the trend towards consumerism, considering 
things of a cultural nature among commercialized goods and 
services. It is to be understood that this trend is limited to the 
middle an upper classes. 

• A generalization of behavior archetypes linking culture as a 
symbol of social prestige and position. 

• An exploitation of the thirst for accessible knowledge in terms 
of brief time, low price, and the diversity of topics of interest. 

• The inclusionof cultural activities in combination withaspects 
of public relations in order to orient and increase the proyec- 
tion of an image. 

• An extralogical imitation of descholasticized models in opting 
for new sources of information. 



If it really is certain that these are not ideal tendencies for the 
suitable development of systems of continuing education, it is also 
a valid supposition that said tendencies can successfully be taken 
advantage of, if motivation mechanisms are formed that bring a 
conviction that permanent education can be a source of new bene- 
fits. For all of this to be valid, continuing education should assume 
scientific rigor, be academically serious, possess quality and depth 
of information, and, above all, obtain tangible benefits for persons 
making use of it. On the other hand, since the continuing educa- 
tion phenomenon, as we now understand, began only 10 years ago, 
almost all of the graduates from centers of higher education are 
potential users, and for this reason, whether they learn of it as phi- 
losophy, a method, or a proposal, they will have reasons for desir- 
ing it in a short time, above all if there is an unducement. 



Further, these student generations were formed for the specific 
economic reality of an industrially developing country and, since 
the trend to industrialization has become generalized, it now pro- 
duces a need for solutions which can not be put off. On the one 
hand, changes in a person's work create anxieties causing him soon 
to seek information, in any event, for his new position. Persons 
who have spent a considerable time in a certain position may find 
that the knowledge of new options can be a point of interest for 
an incursion into updating, as a result of the consumer trends we 
have referred to. 

On the other hand, changes in marketing characteristics, inten- 
sification of the stock market, changes in the conditions of com- 
petition between commercial companies, and the high cost of self- 
sufficienency in the heart of the organizations themselves, open 
another path for fostering permanent education, provided the mi- 
nimum rules for intensive, persuasive, and efficient motivation are 
followed. 



6. PROPOSICION DE APOYOS A LA INSTITUCIONALIZA- 
CION DE LA EDUCACION PERMANENTE 



6. A PROPOSAL FOR SUPPORT OF INSTITUTIONALIZATION 
OF PERMANENT EDUCATION 



6.1. Conceptualizacion 

La institucionalizacion consiste en la planeacion, estructuracion 
y gui'a de organismos nuevos o reconstruidos dedicados a inducir 



6.1 Conceptualization 

Institutionalization consists in planning, structuring, and guiding 
new or reconstructed organizations dedicated to inducing changes 
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cambios de valores y renovacion de funciones y tecnologi'as f I'sicas 
o sociales, mediante el establecimiento, impulso y proteccion de 
nuevas relaciones normativas y patrones de accion. A partir de esta 
aproximacion conceptual, la educacion permanente es estrategia 
para la institucionalizacion y es, asimismo, objeto de instituciona- 
lizacion. 

6.2. Institucionalizacion y Educacion Continua 

La educacion continua es estrategia de o para la institucionaliza- 
cion en la medida que se constituye como instrumento y herra- 
mienta de formacion, informacion, capacitacion y desarrollo de re- 
cursos humanos en el seno de las empresasy organizaciones. Con- 
viene advertir que ademas facilita la comunicacion de innovacio- 
nes; alienta la adopcion de metodos, sistemas y procedimientos 
mejorados; permite un ensanchamiento de las redes y canales de 
comunicacion al lograr la interactuacion e interrelation de los 
usuarios de dicha educacion. Como efectos colaterales tiene la for- 
macion de grupos de trabajo homogeneizados porel establecimien- 
to de codigos que se derivan de los nuevos conocimientos adquiri- 
dos; permite la incorporacion de sistemas de relaciones humanas 
durante el desarrollo de los eventos de educacion continua; pro- 
pende al interr.ambio informal de criteriosy a ta confrontation de 
puntos de vista sobre la organizacion. 

Decimos que la educacion permanente es objeto de instituciona- 
lizacion en tanto que, como modalidad de los sistemas educativos, 
puede ser agente de cambio y al mismo tiempo instrumento que 
evita el rezago y ta obsolescencia de quienes tienen bajo su respon- 
sabilidad la operation de sistemas de ensenanza-aprendizaje. 

La Organizacion de las Naciones Unidas ha alentado este queha- 
cer en ambos sentidos y bajo muy diversas modalidades. El apoyo 
para fomentar acciones especi'ficas de desarrollo economico, en 
opinion de los expertos de la ONU, se vincula directamente con 
mecanismos y estructuras de la educacion formal y desescolariza- 
da, En la Conferencia Internacional auspiciada por la ONU para 
def inir la Funcion de la Administration Publica en el Estableci- 
miento de un Nuevo Orden Economico y Social, realizada en agos- 
to de 1975, se concluyb sobre la importancia de institucionalizar 
mecanismos de capacitacion y desarrollo de recursos humanos co- 
mo option para racionalizar el aparato gubernamental de los Esta- 
dos. Sena prolijo abundar sobre la importancia que el organismo 
internacional citado ha dado a la educacion y sobre sus repercusio- 
nes en el progreso de los estados miembros. 

6.3. Ventajas de la institucionalizacion 
con apoyos multinacionales 

Los expertos en desarrollo de la ONU se han inclinado por la 
institucionalizacion de la educacion permanente en otro sentido, 
porque permitira: 

a) . Difundir tecnologi'as que orienten eficiente y eficazmente 

al desarrollo de empresas, organismos e instituciones, tanto 
del sector publico como del privado. 

b) . Incorporar a las organizaciones nuevas relaciones normati- 

vas y patrones de accion, adoptados piramidalmente con la 
participation activa de los recursos humanos involucrados 
en los planes y programas de formacion y actualization. 

c) . Contribuir en la lucha contra la resistencia al cambio y 

operar tareas de mejoramiento tecnico y administrativo, a 
traves de los procesos optimizados de ensenanza-aprendiza- 
je destinados a los adultos, ya sea en calidad de trabaja- 
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in values and the renewal of physical or social functions and tech- 
nologies, through the establishment, stimulus, and protection of 
new normative relations and action patterns. Starting from this 
conceptual approximation, permanent education is an institutiona- 
lization strategy and is, likewise, the object of institutionalization. 

6.2. Institutionalization and continuing education 

Continuing education is a strategy of or for institutionalization 
in the measure that it is set up as an instrument and tool for the 
formation, information, capacitation, and development of human 
resources in the bosom of firms and organizations. It should be 
mentioned that, in addition, it facilitates the communication of in- 
novations; encourages the adoption of improved methods, systems, 
and procedures; it allows a widening of communication channels 
and networks by achievement of the interaction and interrelation 
of the users of this education. As collateral effects, there is the for- 
mation of homogenized work groups through the establishment of 
codes derived from the new knowledge acquired; it permits the in- 
corporation of human relations systems during the development of 
the events of continuing education; it has a tendency to an infor- 
mal exchange of opinions and the confrontation of points of view 
about the organization. 

We stated that permanent education is a subject for institutiona- 
lization, as long as, as a modality of educational systems, it can be 
an agent for change and, at the same time, an instrument avoiding 
the remaindering and obsolescence of those who are responsible 
for the operation of teaching-learninq systems. 

The United Nations Organization has encouraged this task in 
both senses and under quite different modalities. The support for 
fostering specific actions of economic development, in the opinion 
of the UN experts, is joined directly to the structures of formal and 
descholasticized education. At the International Conference held 
in August 1975 under UN auspices to define the Role of Public Ad- 
ministration in the Establishment of the New Economic and Social 
Order, a conclusion was reacher on the importance of institutiona- 
lizing human resources capacitation and development mechanisms 
as an option for rationalization of states' gobernmental apparatus, 
It would be tedious to carry an about the importance given to 
education by this international Organizationand of its repercussions 
on the member states, 

6.3 Advantages of institutionalization 
with multinational support 



The experts at the U.N. have inclined towards institutionaliza- 
tion of permanent education in another sense, but it would allow: 

a) The disemination of techonology, efficiently and efficaciously 
orienting public sector as well as private sector firms, agencies, 
and institutions. 

b) Introduction of new standars of relations and action patterns, 
pyramiding them with the active participation of the human 
resources involved in formation and updating plans and pro- 
grams. 

c) Contribution to the struggle against the resistance to change, 
performing technical and administrative tasks, through opti- 
mized teaching learning processes for adults, whether in the 
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dores, ya sea como supervisors o funcionarios de mandos 
intermedios, 

d) . Fomentar la intencibn y las conductas que implican deseo 

de acceso a informacibn te"cnica y administrativa especia- 
lizada, sistematizada y actualizada en funcibn de necesi- 
dades especificas detectadas en el seno de las organizacio- 
nes. 

e) . Propender a la generacibn de nuevas pautas de conducta la- 

boral que ayuden a transformar actitudes y aptitudes para 
cuando los usuarios del sistema de educacibn continua 
salgan formalmente de 61 y regresen a sus centros de 
trabajo con una motivacibn distinta. 

f) . Apoyar la complementariedad de los recursos humanos 

usuarios de los sistemas de educacibn permanente para que 
asimilen informacibn, adquieran nuevas inclinaciones por 
estar enterados de la modernidad y generen tareas de 
mejoramiento organizacional en el seno de las institucio- 
nes. 

g) . Crear esquemas de vinculacibn entre empresa, trabajadores 

y supervisors, derivados de la aplicacibn de los modernos 
sistemas de ensenanza-aprendizaje en los cuales se destaca, 
de manera considerable, la participacibn dindmica de los 
integrantes del grupo. 

Se pueden evitar, en gran medida, la dispersibn de esfuerzos, la du- 
plicacidn de investigaciones orientadas al mismo proposito, la ero- 
gacion de presupuestos y otra serie de situaciones colaterales, si 
a travel de un organismo internacional como la UNESCO, se esta- 
blecen sistemas de cooperacion internacional, bilaterales o multi- 
nacionales, con el fin de compartir costos para sufragar investiga- 
ciones y operar programas cuyos resultados se pueden aprovechar 
indistintamente en diversos paises, merced a una planeacion con- 
junJa de estrategias y a una deteccion comun de necesidades. 

Los esfuerzos que la UNESCO ya ha realizado en este sentido 
pueden incrementarse en intensidad y profundidad, mediante fo- 
ros internacionales de discusion como este donde se postula la ne- 
cesidad y se establecen los mecanismos iniciales para configurar un 
vasto sistema de interaccion en beneficio de los participantes. Ade- 
mas, el liderazgo intelectual que ejerce la entidad identificada con 
las siglas de UNESCO allariara\ en un considerable numero de pai- 
ses, la resistencia a la educacion continua y ayudara" a entenderla 
como un mecanismo recomendable para acceder a nuevas estrate- 
gias de desarrollo intelectual vinculado al proceso economico y so- 
cial. 

6.4. Moviiizacion Social y Educacion Continua 

Entendemos el termino de moviiizacion social, con Antonio Me- 
nendez, como el conjunto de tecnicas que aseguran perspectivas 
para que las personas y las instituciones participen en tareas globa- 
les tendientes a la consecucibn de metas fijadas en un pais determi- 
nado y con un proposito dado de participacion, accion y resulta- 
dos. 

En Mexico, como en otros pai'ses en vi'as de desarrollo, urge 
crear conciencia sobre las necesidades de educacion permanente 
para que se convierta en accion y, asegurando un mecanismo per- 
s »jsivo, se proporcionen sistemas operativos que respondan a la 
satisfaccion de las necesidades enunciadas. En este sentido la movi- 
iizacion social desempeha una funcion estratdgica. 

La educacibn permanente para consumarse, requiere orientar los 
motives esenciales que inducen la conducta del ser humano hacia 
la satisfaccion de sus necesidades de information. Esto implica 



status of workers, or as supervisors and midmanagement offi- 
cers. 

d) Fostering of intentions and behavior implying a desire for ac- 
cess to systematized and updated specialized technical and 
administrative information, in function of specific needsdetec- 
ted in the bosoms of the organizations. 

e) A Tendency towards the creation of new guide lines aiding in 
transformation of attitudes and aptitudes for the time when 
continuing education system users formally leave it to return 
to their centers of work with a different motivation. 

f) Supporting the complementarity of the human resource users 
of the permanent education system so they assimilate infor- 
mation, acquire new inclinations towards being well-informed 
about modernity and create organizational improvement tasks 
in the bosom of their organizations. 



g) Creation of schemes for bonds between the company, the 
worker, and the supervisor, derived from application of new 
teaching-learning systems in which the dynamic participation 
of the members of the group is greatly emphasized. 

A dispersal of forces, duplication of research oriented to the 
same ends, disbursement of budgets, and another series of collate- 
ral situations can be avoided, if bilateral or multinational interna- 
tional cooperation systems are established through an international 
agency like UNESCO, for the purpose of sharing expenses to pay 
for research and operate programs whose results can be enjoyed 
without distinction in many countries, thanks to joint planning 
of strategy and common detection of needs. 



The efforts UNESCO has already put out in this regard can be 
increases in intensity and in depth, through international discussion 
forums, like this, where the need is postulated and the initial me- 
chanisms are set up for configuration of a vast system of interaction 
to the benefit of its participants. In addition, the intellectual leader- 
ship exercised by the entity identifies by UNESCO'S acronym will 
smooth out the resistance to continuing education in a conside- 
rable number of countries and will assist in its being understood as 
an instrument to be recommended for acceding to new strategies 
of intellectual development linked to economic and social process. 



6.4 Social mobilization and continuing education 

Our understanding of the term social mobilization is that of An- 
tonio Menendez, as a group of techniques assuring the prospect 
that persons and institutions will participate in global tasks tending 
to achievement of set goals in a certain country with a given pro- 
posal of participation, action, and results. 

In Mexico, as in other developing countries, creation of an awa- 
reness of the need for permanent education is urgently needed, so 
that it can be converted into action assuring a persuasive mechanism 
and providing operative systems responding to satisfaction of the 
needs referred to. In this sense social mobilization performs a stra- 
tegic function. 

For consummation of permanent education, orientation of the 
essential motives inducing human behavior towards satisfaction of 
its information needs is required. This implies creation of mecha* 
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crear mecanismos de movilizaci6n social, adoptar medidas convin- 
centes que faciliten la tarea tanto de quienes promueven este tipo 
de education, como de quienes lo usan. 

Si alentamos sin metodo la education continua corremosel gra- 
ve riesgo de mutilar su esencia, pero aun ma's grave sena exponerse 
a condenar al fracaso la operation de sistemas integrados de educa- 
ci6n permanente, si no existe la capacidad de dar orientacidn cer- 
tera a la serie de eventos que caen dentro del concepto que nos 
ocupa. 

Los planes y programas que integran los curricula para educa- 
ci6n permanente, deben obedecer a tecnicas probadas de ensenan- 
za-aprendizaje para adultos, en especial para profesionales. Pasar 
por alto esto, significa destinar al fracaso los esfuerzos realizados, 
comprometerse con el dispendio de recursos, tiempo y esfuerzo de 
quienes, en su af3n por actualizarse, solo cobran conciencia de un 
desaliento y de un profundo desencanto que habra de repercutir 
con impacto multiplicador entre los usuarios potenciales del sis- 
tema. 

En sentido contrario a los riesgos apuntados, si se opta por me- 
canismos creativos, incluso audaces, que vinculen la movilizacion 
social y la education continua, se creara una conciencia national 
sobre su origen y destino. Las tecnicas probadas de movilizacion 
social vincularSn a los sectores publico y privado para emprender, 
con eficiencia y eficacia, un programa de movilizacion taJ, cuyos 
efectos incidan a muy corto plazo en la solucidn de los graves pro- 
blemas que confrontamos. 

Si las razones anteriores no fueren suficientes para apoyar la ins- 
titutionalization de la education continua mediante procedimien- 
tos de movilizacion social, pueden aducirse tres razones mds para 
obraren consecuencia. 

• La primera se funda en que, aunque parezca una verdadera 
perogrullada, lo primero que se necesita para resolver un 
problema es tener conciencia de que dicho problema existe. 
■La movilizacion social es un camino para asegurar respuestas 
intencionalmente deseadas. 

• La segunda se basa en una comparacion de tiempo. Si consi- 
deramos, mediante una operation aritmetica, la distancia de 
aqu/ al ano 2000 nos damos cuenta que es la misma que nos 
separa de 1956. Si retrocedemos mentalmente al ano 1956, 
parece que fue ayer, sus recuerdos estan aun frescos, la rela- 
tividad del tiempo nos acerca con una proximidad muy cer- 
cana. Ver hacia el ano 2000 ofrece identicas circunstancias. 
Si en ese ano carecemos todavia de tecnologi'a para ofrecer 
satisfaction plena a las masas con acceso a la information, 
si todavia no hay opciones de desarrollo y carecemos de 
oportunidades para cumplir cabalmente la dimension de una 
vida humana digna, sintetizadas en casa, vestido, sustento, 
salud y asomo a la cultura, los resultados seran imprevisibles. 
Para entonces, las tecnicas de movilizacion social para insti- 
tucionalizar la education permanente deberan ofrecer ex- 
pectativas de singular importancia. Los que nos nemos com- 
prometido con interes en el desarrollo de la education con- 
tinua, tenemos la conviction de que ella es una option de la 
modernidad para asegurar resultados. 

• La tercera razon es mas obvia. Por lo que hasta el momento 
puede apreciarse, ique otras opciones hay para una actuali- 
zation a fondo del conotimiento?; ^que otras perspectivas 
nos ofrece la education contemporanea, que no sean moda- 
lidades de la education permanente entendida en su entraha 
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nisms for social mobilization, the adoption of convincing measu 
res facilitating the tasks not only of those promoting this type of 
education but of those using it. 



If we encourage continuing education without method we run 
the serious risk of mutilating its essence, but it would be more se- 
rious to condemn the operation of integrated permanent education 
systems to failure, if there is no capability for sure orientation of 
the series of events falling within the concept we are dealing with. 



Plans and programs forming the curricula of permanent educa- 
tion should conform to proved teaching-learning techniques for 
adults, particularly for professionals. Overlooking this mean con- 
demning previous efforts to failure, makes obligatory the wasting 
of the resources, time, and efforts of those who, in their zeal for 
updating are aware only of discouragement and deep disenchant- 
ment which must have multiple repercussions among the potential 
users of the system. In the other direction from the risks set out, 
if creative, including audacious, mechanisms linking social mobili- 
zation and continuing education are opted for, a national awareness 
of its origin and destiny will be aroused. Proved social mobilization 
.techniques will unite the public and private sectors to efficiently 
and efficaciously undertake such a mobilization program, the ef- 
fects of which will influence the solutions of the serious problems 
we are facing. 



If the foregoing reasons are insufficient for supporting institu- 
tionalization of continuing education through social mobilization 
precedures, three more reasons can be given for doing so: 



• The first is based on the fact that, although it would appear 
be a true platitude, what is needed first in the decision of a 
problem is to know that a problem exists. Social mobilization 
is a way to assure answers that are intentionally desired. 



The second is based on a time comparison. If we consider by 
arithmetic the time from today to 2000, we will notice it is 
the same as that separating us from 1956. It seems only yes- 
terday. Its memory is still fresh. Time relativity brings it quite 
close to us. Looking forward to 2000 presents the same cir- 
cumstances. If, in that year, we skill lack the technology to 
give satisfaction to the masses that have access to information, 
if there are as yet no options for development, and we lack 
opportunities for completely meeting the dimension of a dig- 
nified human life, synthesized in home, clothing, sustenance, 
health, and a peep at culture, the consequences can not be 
foreseen. At that time the techniques of social mobilization 
for institutionalization of permanent education should offer 
exceptations of great importance. Those of us who have obli- 
gated ourselves by an interest in the development of conti- 
nuing education are convinced that it is a modern option to 
assure results. 



• The third reason is more obvious. From what can be assessed 
up to now, what other options are there for an updating of 
awareness in depth? What other prospects are offered by con- 
temporary education that are not aspects of permanent edu- 
cation as understood in its philosophic essence? Where shall 
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filosofica?; idonde hallara el hombre respuesta a sus rf.jcs 
basicas de estructuracion de tiempo y gratificacior \>or o' 
conocimiento y el saber?; ihacia donde dirigiremo* amira- 
da para encontrar otros caminos que desarrollen a plenitud 
las actitudes y aptitudes del hombre que ya pronto, dentro 
de dos d£cadas, se asomaraalsiguiente milenio de la historia? 
La respuesta esta en nuestras manos mediante un compromi- 
se en la movilizacion para lograr la estrategia de Institucio* 
nalizar la educacion permanente, sin la cual no hay desarrollo. 

CONCLUSIONES 

La aparicion de los mecanismos institucionales de educacion 
permanente implica, en nuestro medio, asumir con decision y en- 
tusiasmo la tarea de satisfacer los requerimientos crecientes de este 
genero de quehacer educativo. El amplio espectro de especializa- 
cion en las diversas ramas de la ingenieria y otras profesiones afi- 
nes, aunado a la necesaria coordinacion de los ingenieros con pro- 
fesionales de formaci6n muy diversa, nos lleva a postular en el se- 
no de este Congreso las siguientes conclusiones a partir de la po- 
nencia intitulada: Perspectivas para la Motivacidn e Institucionali. 
zacion de la Educaci6n Continue en Mexico. 

1. Si no hay educacion cu., u '^-rnanente entre los egre- 
sados de las instituciones de educacion superior, se restrin- 
gen considerablemente las opciones para un desarrollo eco- 
nomico integral. Laausencia de sistemasde educacion conti- 
nua eficientes y eficaces, obstruye las tareas del progreso en 
el campo de la ingenieria, dada la proyeccion social que 
desempenan los ingenieros en la planeacion, construccion y 
conservacion de obras de infraestructura y tambien en las 
tareas vinculadas con los diversos procesos productivos y de 
prestacion de servicios relacionados con la vida economica 
del pais. 

2. El quehacer de educacion continua es, por lo que hasta el 
momento puede apreciarse en Mexico, una actividad recien- 
te, la cual no se ha generalizado con la intensidad que las 
prioridades nacionales demandan, ni tampocohasidoobjeto 
de reglamentacion que comprometa a la eficiencia y a la « 
eficacia. • 

3. La promocion de actividades de educacion continua entre 
los egresados de los centros de ensenanza superior, se frena 
de manera evidente por: 

a) . Falta de conciencia sobre el fenomeno de la obsolescencia 

del conocimiento; 

b) . Ignorancia de metodos y sistemas optimizados deensenan- 

za-aprendizaje; 

c) . Falta de tiempo para emprender el quehacer de actualiza- 

cion; 

d) . Carencia de recursos para costear el quehacer de educacion 

continua; 

e) . Imposicion del quehacer de actualizacion a traves de la rela- 

cion laboral; 

f ) . Desconexion entre el sistema de remuneracion y el sistema 

de escalafones y reconocimientos; 

g) . Inseguridad para satisfacer las necesidades vitales del indi- 

viduo; 

h) . Resistencia al cambio. 

4. Resulta urgente la estructuracion de un sistema de divulga- 
cion y difusion a nivel nacional que permita informar y 
crear conciencia sobre las ventajas que se derivan de la edu- 



man find an answer to his basic thirst for structuralizing time 
and gratification through knowledge and learning? Where shall 
we look to find other routes fully developing the attitudes 
and aptitudes of man, who soon, in two decades, will approach 
the next millenium of history? The answer lies in our hands 
through an obligation for mobilization to achieve the strategy 
of institutionalization of permanent education, without which 
there can be no development. 

CONCLUSIONS 

The appearance of institutional mechanisms for permanent edu- 
cation implies in our medium the assuption with decision and en- 
thusiasm of the task of satisfying the growing needs of this type of 
educational job. The broad spectrum of specialization in the va- 
rious fields of engineering and other related professions, added to 
the necessary coordination of engineering with professional men 
with quite different backgrounds, leads us to postulate in the bo- 
som of this Congress the following conclusions from the paper en- 
titled: Prospects for the Motivation and Institutionalization of 
Continuing Education in Mexico. 

1. If there is no continuing or permanent education for the gra- 
duates of institutes of higher education, the options for a 
complete economic development are greatly restricted. The 
absence of efficient and efficacious continuing education sys- 
tems obstructus the tasks for progress in the engineering field, 
given the social projection performed by engineers in the plan- 
ning, construction, and conservation of works of infraestruc- 
ture as well as in the tasks linked to different productive pro- 
cesses and the rendering of services related to the country's 
economic life. 

2. The job of continuing education, insofar as it can be evalua- 
ted up to now in Mexico, is a recent activity, which has not 
been generalized as intensely as Mexican priorities demand, 
nor has it been the subject of regulation requiring efficiency 
and efficacy. 

3. The promotion of continuing education activities among the 
graduates of centers of higher education is restrained in an 
obvious manner by: 

a) A lack of knowledge of the phenomenon of the obsoles 
cense of knowledge; 

b) Ignorance of optimized teaching-learning methods and sys- 
tems; 

c) A lack of time for undertaking the task of updating; 

d) A lack of resources for endowment of the tasks of conti- 
nuing education; 

e) Imposition of the task of updating by means of labor rela- 
tions; 

f ) A lack of connection between the system of remuneration 
and the system of seniority lists and recognition; 

g) Insecurity in satisfaction of the individual's vital needs;and 

h) Resistance to change. 

4. The structuring of a system of disclosure and diffusion at the 
national level which will permit information about and the 
creation of awareness of the advantages of continuing educa- 
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cacidn continua. Para esto se propone emplear mecanismos 
de movilizacion social a partir de los cuales participen las 
instituciones, empresas y organizaciones, tanto del sector 
publico como del privado, con el objeto de vincular la tota- 
lidad de los centros de educaci6n continua con las necesida- 
des masurgentesde actualization del conocimiento, compro- 
metie*ndolos en la lucha contra la obsolescencia del mismo, 
y con el deber de institucionalizar reforzadores de conducta 
que faciliten el acceso a nuevas aptitudes que eleven la cali- 
dad de los servicios profesionales. 

5. Se deben proponer, mediante las instituciones competentes 
de cada pais, leyes nacionales reglamentarias del quehacer 
de educacion permanente, a traves de las cuales se asegure 
calidad de informacion, profundidad en la formation y rigor 
cientffico, que basadas en la realidad economica, organiza- 
cional y social de las instituciones, tutelen y protejan los 
derechos de los usuarios de los sistemas de educacion conti- 
nua. 

6. Intensificar los trabajos de investigation en el campo de la 
conducta que descubran los verdaderos motivos que inducen 
al ser humano a usar la educacion permanente, y respondan 
eficiente y eficazmente no solo a las expectativas y necesida- 
des en la ma teria, sino ademas, a la realidad concreta del pa is. 

7. Proponer a la UNESCO la institutionalization de un sistema 
de convenios bilaterales o multinacionales que alienten el 
quehacer de la educacion continua como parte permanente 
de los programas, principalmente entre los pafsesen vi'asde 
desarrollo y como estrategia para consumar a plenitud el 
derecho inalineable del hombre, en todas ias etapas de su 
vida, a la educacion y a la informacion actualizada. 



tion is urgently needed. The employment of mechanisms of 
social mobilization is proposed for this, on the basis of which 
public and private sector institutions, firms, and organizations, 
would participate for the purpose of linking all of the conti- 
nuing education centers to the most urgent needs for updat- 
ing knowledge, forcing them into the struggle against its ob- 
solescence, and with the duty of institutionalizing behavior 
intensifies facilitating the access to new aptitudes which will 
raise the quality of professional services. 



5. National laws regulating the permanent education task should 
be proposed by competent institutions of all countries. Such 
laws would assure the quality of information, formation depth, 
and scientific rigor, which, based on the organizational and 
social economic reality of the institutions, would guide and 
protect the rights of the users of continuing education systems. 



6. Intensification of research work in the field of behavior to dis- 
cover the true motives inducing human beings to use perma- 
nent education, and which would respond efficiently and effi- 
caciously not only to the expectations and needs of the sub- 
ject but also to the country's concrete needs. 



7. Propose to UNESCO institutionalization of a system of bila- 
teral or multinational agreements to encourage the job of 
continuing education as a permanent part of the programs, 
principally in the developing countries, as a strategy for full 
consummation of the inalienable right of man, at all times of 
life, to updated education and information, 
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Jose A. Nieto got his B.S. en Civil Engineering 
at the National University of Mexico, and his M.S. 
and Ph.D. degrees at the University of Illinois, 
Urbana where he was a research assistant and a re- 
search associate. He has been a research professor 
at the Institute of Engineering (Instituto de Inge- 
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de Investigaci6n de Materiales) of the National Uni- 
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SESSION 4A 
GROUP I 

PROFESSIONAL SOCIETY PROGRAMS 



Vladimir Yackovlev 
Central University 
Caracas, Venezuela 



In the last few years the professional 
societies have initiated many activities in 
the continuing education field for their mem- 
bership. The members of the various profess- 
ional societies have been very vocal over the 
past three years asking serious questions from 
the various professional society staffs on 
what they are getting for their dues. 

In order to help to overcome this criti- 
cism they have begun to offer more member 
services. The continuing education programs 
of the various societies have thus increased 
as they perceive a problem in this area. They 
are primarily of the live lecture variety 
and are given throughout the country. Their 
biggest problem is that they have a large mem- 
bership scattered over a wide geographic area. 
They are prime candidates for continuing 
education utilizing multi-media techniques 
and in particular video-tape cassette programs. 
The American Chemical Society is already put- 
ting together video tapes in conjunction with 
MIT through an N5F grant. The Institute of 
Electrical and Electronic Enqineers is beginnina 
to put together a series of video tapes deal- 
ing with microprocessors and they should be 
completed by early fall of 1977. 

The professional societies have has some 
experience with audio tape cassette programs. 
Societies such as the American Society for 
Training and Development, IEEE, American 
Chemical Society and others, have put together 
audio tapes of some of., the main speakers at 
their various conferences. In addition, several 
of them have tried to package and market audio 
tape cassette programs dealing with specific 
subject areas in their field of specialty. The 
problem becomes the cost to the membership. 
Although the membership is l£rge, the interest 
in any one particular scientific segment is 
very fragmented and thus the cost per tape is 
high. In most cases the individual engineer 
or scientists must individually purchase these 
items. Several companies have subscribed to 
this kind of service and have put it in their 
library, thus making it available to their 
employees. This has been a somewhat discouraging 
adventure for several of the societies however, 



and they are constantly lookina for ways of re- 
ducing costs to the individual member. 

The latest technique that is being used by 
professional societies with some success is in 
trying to develop some rapport with the various 
continuing education divisions of the engineer- 
ing schools around the country. By forming 
consortia they have a merketing arm which they 
do not have to pay for in their overhead cost". 
In this author's opinion this will increase 
over the next decade and these professional 
societies will become co-partners with the 
universities to serve the engineers and 
scientists throughout the country. At the 
present time there is a certain amount of frictio 
between the two groups, as they feel that each 
is trying to take over the entire market. This 
is an impossibility. There is more continuing 
education necessary than there are resources and 
manpower by any one single organization to 
accomplish this objective. 

Probably one of the strong points for the 
professional societies is their ability to 
evaluate any program Amonn their various 
technical groups and oraanizations within the 
society they have experts that would tell the 
university whether or not the information that 
is being presented is the latest up to date 
material. This is a plus factor and the univer- 
sities should be utilizing the professional 
society more for this evaluation procedure. 
Thelnstitute of Electrical Electronic Engineers 
is tryina to work with the Continuing Engineer- 
ing Studies Division of the ASEE to accomplish 
this task. 

Multi media package education programs have 
the potential of providing quality programs for 
the various local sections of any society 
around the country. Hardware costs for each 
individual section seems to be the biggest 
stumbling block. However, a close working 
relationship between the professional society 
and the university or industry in the local 
area could help reduce this problem. The NSF 
could support experiments in this area and help 
determine if it is feasible. 
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An interesting development in continuing 
education that effects the professional societies 
is the increasing emphasis placed on profession- 
als by the various states to continue their 
education. This is being accomplished by state 
legislature and the professional groups them- 
selves. A chart, published in a recent issue of 
the Chronicle of Higher Education, is attached 
to indicate the current status of such efforts. 
If these groups are moving in this direction 
the engineering and scientific societies must 
ask themselves "Can we be very far behind?" If 
it comes to pass that the scientific and engi- 
neering community moves in this direction 
the professional societies will play a key role. 
This will require extensive use of all multi- 
media techniques to disseminate the information. 
The number of instructors required to do the 
job over a widely dispersed constituency, along 
with the cost and individual time constraints 
make the typical approaches of workshops, semi- 
nars, etc. ineffective. 



The professional societies will not be able 
to finance such an effort alone. The consortia 
will have to be formed between societies, 
between the professional society and the univer- 
sities, and between industrial employers and the 
societies. A new organizational model for 
continuing education activities will be needed 
because of the lack of resources, manpower, 
and time by any one of the groups mentioned 
alone. 




Vladimir Yackovlev, who is the Chairman of the 
International Division of ASEE, is a Civil 
Engineer, educated in Venezuela and the United 
States. After graduating from the Central Uni- 
versity of Venezuela, he came to the United States 
where he got his M.Sc. degree from the University 
of Illinois. He returned to his country and 
began working at his university as an instructor. 
After getting some experience there he came 
once more to the U.S., where he obtained his Ph.D 
degree at the same university. Very early in his 
career, Dr. Yackovlev became interested in 
engineering education and it is in this field 
where he has become known internationally. After 
some 40 publications in this field and partici- 
pating in numerous meetings on engineering 
education both in his personel capacity as an - 
expert in this field, as well as a representative 
of his country, he is an active spokesman for 
engineering education in Latin America. Aside 
from his duties as Chairman of the International 
Division of ASEE, Dr. Yackovlev is a Member of 
the UPADI Committee on Engineering Education on 
the Panamerican level; a member of the Committee 
on Education and Training of Engineers of the 
World Federation of Engineering Organizations 
and a member of the International Working Group 
on Engineering Curriculum Design of UNESCO. In 
his own country - Venezuela - he is the Director 
for International Affairs of the Venezuelan 
Society for Engineering Education. He has held 
various academic positions at his university, 
being at the present time, the Executive 
Secretary of the Venezuelan Fund for Research 
and Personel Development for the Petroleum and 
Petrochemical Industries. 
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FINLAND: 
A NATIONAL PROGRAM 



Hannu Tapio Laine 
M.Sc. (Cham. Eng.) 
Suomen Taknillinen Seura 
Vantaa, Finland 



Summary 

Education and know-how are now understood in Finland 
as the principal resources of the nation. Conse- 
quently, extensive high-quality continuing engineer- 
ing education is an important part of the management 
of Finnish industry today. The most important 
educators are professional societies. Universities 
play a minor role. Continuing engineering educa- 
tion in Finland is economically self-supporting. 

The need for and directions of continuing engineer- 
ing education emerge not only from the present 
state of the art but increasingly, from a vision 
of the future. Need analysis is also policy-making. 
Continuing engineering education helps every 
scientist and engineer in his professional develop- 
ment to become a maker of this policy, a builder of 
the future of the nation. 

Finland and its engineering manpower 

Finland is a highly industrialized country geographi- 
cally located M at the top of the world". Finland's 
location compares well with Alaska, both are located 
between 60° and 70° at the northernhemisphere. The 
climate in Finland is relatively mild, however, due 
to the Gulf Stream, which makes widespread agricul- 
ture possible in large parts of the country. 

Finland has a population of k f 7 million. In average, 
the country is not densely populated, but there is 
a heavy concentration of people as well as industry 
in the south-western part of the country. The 
beginning of modern industry occurredin Finland in 
the period from i860 to 1880. Industry relied 
heavily on natural resources (mainly forests) until 
the end of World War II. Export growth was very 
high (larger than the average growth of GNP) during 
1 950 1 s and 1 960 1 s . After the changes in internatio- 
nal trade following the oil crisis of 1973 Finland 
and Its industry are adapting to the situation by 
Increasing the use of education and know-how. At 
present, Finland's GNP/capita is about 15th largest 
in the world. 

Suomen Teknillinen Seura (The Engineering Society 
in Finland STS) is the major organization of gradu- 
ates from technical universities and faculties in 
Finland. Its membership is over 15 000, including 
"young members". Total number of graduates, "diplo- 
ma engineers", in Finland is about 17.000. In 1975, 
there were 13 500 graduated engineers, 18 000 
college engineers and kk 000 higher technicians 



in the country. 

STS' organizational objectives are to take care 
of the interests of its members, to promote tech- 
nical sciences, Industry and technology, and to 
contribute to the economic life of the country 
"for the best of man and his environment". One 
of the most important ways of fulfilling these 
aims is continuing education of engineering man- 
powe r . 

Engineering organizations' 
continuing education centre (1NSK0) 

In 196A STS, together with three other organiza- 
tions, formed INSK0 (Engineering Organizations' 
Continuing Education Centre). This CE Centre 
gives about 50 % of all technical continuing edu- 
cation in the country, employers' organizations 
programs included. INSK0 courses have been attend- 
ed by more than 100 00" Darticipants. 1NSK0 works 
on a non-profit basis andthe operation is funded 
by fee income entirely. Occasionally, on project 
basis, the government may assist with a R 5 D grant, 
but there Is no substantial subsidy at all. 

STS is concerned with all continuing education 
needs of its membership, and STS thus promotes also 
other continuing education than that given by 
INSK0. STS tries to resist a strict division of 
labour and promotes managerial, economic and legal 
continuing education, which is essential to tasks 
outside the purely technical functions. As wMJ 
be discussed alter, it is more important to set up 
a goal for the development of engineering manpower 
than to make surveys of current opinion on those 
goals. An engineering organization should not 
only be a channel of information, but a conscious 
actor with defined social goals in developing the 
industrial and organizational setting of its mem- 
bers and their work environment. 

INSKO operation 

The main format used by INSKO is a 2-3 day seminar, 
but increasingly longer courses (e.g. a half-a-year 
program in technical management) are offered and 
they are well received. 

INSKO's 29 permanent advisory groups form the basic 
organization of need analysis. Their combined mem- 
bership is about 200, 80 % of them from industry. 
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There are 2**0 special program planning groups with 
altogether 1 1*00 members* Every day, there are 
more than five planning and need analysis meetings 
in INSKO. Bulk of this work is voluntary, but 
usually the meetings take place during work hours. 

INSKO has also conducted surveys on traditional 
faculty specialization areas (electrical and elec- 
tronics engineering:, wood-based Industries, 
construction, mechanical engineering, metallurgy). 
These surveys covered selected engineering manage- 
ment, industry engineers and research people. 
Occasionally specialized mail inquiries are used, 
as well as more intensive R £ D on problem areas. 

Evaluation of the programs is done mainly by means 
of questionnaires. Every student is asked to fill 
in a detailed evalution form, which is then care- 
ful ly analyzed by INSKO. 

Creativity development is a specialty of INSKO. 
Much original scientific work on creativity 
development is done within the organization, 
especially by Dr. Kivikko, who is the only person 
doctorated on this field in Scandinavia. 

A very important part of the operation is setting 
of the goals for the operation. INSKO's board of 
directors consists of representatives c: the four 
engineering organizations. They make up the 
policy and the directions in which INSKO is deve- 
loped. Thus it can be maintained with good reason 
that in INSKO people who attend 1 the courses also 
manage the operation. 

INSKO courses are promoted be very selective and 
specialized mailing lists, but catalogs, publicity 
in magazines and newspapers and paid advertising 
is also used . 

Average cost per student hour is a little above 
$ 10. Cost breakdown pattern 1 977/78 is as 
fol lows : 

planning 5 % 

promotion 12 % 

fees 27 X 

salaries 29 % 

materials 8 % 

meals, meeting rooms 12 % 

overhead 6 % 

Number of people served was 8 500 in ] 977-78 . 
About 15 $ of the total engineering manoower (uni- 
versity level) was served. Enrollment distribution 
according to education background Is typically the 
fol 1 owi ng : 

academic (engineers and others) 30 % 
col lege engineers 30 % 
higher technicians 20 % 
others 20 % 

The program planning occurs according to the 
subject's requirements,, not according to the fc rna'1 
education of the anticipated participants. STS 
stresses the need for high-level courses and non- 
technical subjects. 



Program instructors come mainly from industry or 
are private consultants. iNSKO's own teaching 
capacity Is very limited. Professional educators 
and government experts are used to some extent as 
teache rs. 

The most important principle in hiring Instructors 
Is very simple: the best instructors are hired. 
Evaluation of different Instructors 1 capacities 
Is made in the planning groups. In this, the 
course eva 1 uat i ons ,wh i ch are written after each 
course by each participant, have proved very 
helpful. Hiring instructors has not been especial- 
ly difficult, due to INSKO's dominating position 
in Fi nn i sh techn i ca 1 cont i nu i ng educat ion . 

Continuing education in Finland is given by emp- 
loyers (about **Q %) , professional societies and 
comparable Institutions (3? %) and universities. 
The role of universities is becoming more import- 
ant in near future. STS supports this trend. 

According to STS 1 long-term goals, its members 
should participate in organized continuing educa- 
tion a total time of 10 \ of their. work. time .As 
long a time should be used for personal self- 
development and study at a person's own time. At 
this moment, participation in organized continuing 
education lie-, on a 3 £-leve1 . The most important 
factor affecting l person's participation rate has 
proved to his direct supervisor. STS stresses the 
importance of continiing education hotli *or a 
person, and for the ptnple who work ror him. 

No forrMl professional development examinations or 
diplomas are used. Instead, STS «cently stinted 
consult ir>7 a small number engineers (about 15) on 
their professional development in the futu. and 
their corresoor»J ino. continuing education needs. 
If a consistent pijfifrn emerges trom this experi- 
ment, it may lead to a forma 1 ization of professio- 
nal development. Assisting the members *n their 
professional development vs the mort important 
task of an engineering organization today. 
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1. PROLOGUE 

"No matter how much education one has, 1t 1s 

not enough Unless one devotes time 

and energy to continuing his education, he 
will quickly drop-out - yet this caution 1s 
not prophecy of doom - on the contrary, Its 
aim 1s to help one see where he fits Into 
the scheme of things and tell him something 
more to think about and act." 

The basic reality for more characteristic 
than continuity 1n the context of the growing 
aspirations in the world has been the evidences 
which are so visible in many attempts for achie- 
ving exponential growth rates 1n almost every- 
thing and verily they have become the norm. The 
restless surge to seek socially, culturally and 
economically better environments and the cease- 
less probes into new technologies for opening 
up of ever wider horizons for adventure have led 
to continuous search for new materials and com- 
ponents to help application in a variety of fields 
along with Introduction of titanic complexes to 
advance Industrial development and enhance prod- 
uctivity. Organized efforts to retrieve new 
knowledge which 1s Umitlessly exploding 1n the 
age of growth of sophisticated nuclear and space 
programnes extending by hitherto unknown innova- 
tions and numerous other exciting enterprizes. 
rather not easy to recount, are quite challeng- 
ing propositions. 

An engineer must continue to contribute 
with confidence his share when society and peo- * 
pie 1n general turns to him for solutions. He 
must convince them that he 1s familiar with the 
current state-of-the-art and would be able to 
use the most recent knowledge to tackle the 
problem on hand. This necessarily requires that 
he must advance the frontiers of his knowledge 
by Involving himself 1n self -renewal at repeated 
Intervals. What he therefore needs 1s re-edu- 
cation from time to time which can lead out his 
potential through flexible, Interacting pro- 
gramnes of study and on-the-job experience suited 
to his specific interests. This qu< demands 



of him an Interdisciplinary approach which alone 
can direct him into a vertical penetration and 
at the same time, a lateral exploration of 
engineering knowledge and enable him to closely 
Interact with 1t 1n his professional environment. 

In these contexts, what a "Professional 
Society" 1s now trying through Its Continuing 
Education Programmes which are coordinated on 
■national basis Include, (a) to help one to com- 
bat the obsolescnre malady, (b) to offer him a 
wide range of practical, creative, 1n-depth 
learning, problem-solving programmes, (c) bring- 
ing the engineer in him abreast of the signifi- 
cant advances 1n knowledge and breakthroughs in 
engineering and technology and develop him to 
learn to live with them, (d) to point out the 
fields needed to watch most closely 1n the com- 
plex milHeu of taday as also 1n the days ahead, 
and finally (e) to equip him with the best poss- 
ible technological tools to enable to get the 
most from the hours available to him. 

2- THE PROFILE OF THE INSTITUTION OF ENGINEERS 
(INDIA) 

India, the land of 1ndo-ganget1c plains and 
Godavari-Cauvery platequ, covering 3281,000 sq. 
km. of land area and inhabitated by about 640 
millions people possesses, scientific and tech- 
nical manpower rated to be the third largest 1n 
number in the world. Concerning the present 
discussion limited to only graduate level tech- 
nical manpower. F1g. 1 will Illustrate the 
growth of colleges and institutions at graduate 
level and technical manpower turn-over and stock 
over the past years. 

In India from a meagre number of 11 engin- 
eering institutes giving graduate degrees with 
the first one established 1n 1847, there has 
been a considerable progress during the past few 
decades. The total number of Institutions is 
now 144 with an Intake capacity of about 30,000. 
The approximate stock of graduates which was 
about 229,000 around 1975 is now estimated to be 
around 280,000 (Fig. 1). This figure excluded 
the technical manpower that is produced through 
the efforts of Professional Societies by holding 
special examinations for working technicians. 
The Institution of Engineers owe its existence 
to Industrial Commission Report of 1916 and it 
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Fig.1 Growth of technical education 
and technical manpower in India 



Table 1* 



Level of 




Professional Task-mix 


Responsibility 
(Higher downward) 


Manual 
skill 


Technical 
skill 


Management 
skill 


Design and 
conceptual skill 


Level- I 
(First Degree) 


0.4 


0.40 


0.15 


0.05 


Level- II 


0.25 


0.45 


0.20 


0.10 


Level- III 


0 


0.60 


0.25 


0.15 


Level- IV 


0 


0.50 


0.30 


0.20 


Level- V 


0 


0.40 


0.38 


0.22 


Level- VI 


0 


0.30 


0.40 


0.30 


Level- VII 


0 


0.20 


0.45 


0.35 


Level- VIII 


0 


0.10 


0.50 


0.40 



♦(Figures in Table I indicate relative weightage of various skills: Adapted from a 
paper of D. L. Mordell presented in WFE0 Seminar at Tripoli, Libya, September 6-10, 
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was formally Inauguarated 1n 23rd February, 
1921. In 1935 the Royal Charter was given by 
the Privy Council giving 1t statutory recogni- 
tion by which the Institution 1s still consider- 
ed to be a legal entity 1n the Professional 
Scenario under the Negotiable Instruments Act 
enacted during the transfer of political power. 

The objectives and performance of this 
Institution of Engineering are Incorporated 1n 
the Charter which include- 

a) to promote and advance science, practice 
and business of Engineering 1n all Its 
branches 1n India . 

b) to assure to each Individual 

member, as far as may be possible equal 
opportunity to enjoy the rights and 
privileges of the Institution. 

c) to diffuse among its members Information 
on all matters affecting engineer and 

to encourage, assist and extend knowledge 
and information connected therewith by 
by establishment promotion of lectures 
discussions etc, by holding conferences 
by publication of papers, periodicals 
or journals, books, circulars, etc. by 
encouraging research, by the formation 
of libraries etc. 

d) to promote study of Engineering with a 
view to disseminate the information ob- 
tained for facilitating the scientific 
and economic development of engineers 
in India. 

e) to encourage, regulate and elevate the 
technical and general knowledge of per- 
sons engaged in or about to engage in 
engineering. 

Thus, it may be seen that the basic objectives 
of the Institution of Engineers (India) can be 
grouped into three principle objectives: 

1. to act as an agency for advancement of 
knowl edge; 

2. to promote professional competence; 

3. to provide information storage and re- 
trieval . 

However, there are other responsibilities 
entrusted like the accredition of degrees of 
various engineering institutions, providing for 
alternate professional course programmes to 
working technicians etc. As the present topic 
is about role of the societies in the area of 
continuing education, the principal objectives 
outlined above will be taken up for further 
discussion. 

Fig. 2 indicates the objectives, methods 
and exposition systems for fulfilling the ob- 
jectives of the Institution of Engineers (India). 



The Institution of Engineers (India) pro- 
vides for both Informal and formal type of cour- 
ses as depicted 1n F1g. 2 by providing (a) con- 
tinuing education courses (b) special knowledge 
programmes! (c) special research and development 
programmes organised through Indian National De- 
sign Forums. 

The participants drawn from the Industry, 
university and various other organizations are 
chosen 1n all these programmes or some of these 
programmes so that their immediate needs can be 
catered for. The above programmes sometimes are 
based on requlremnts of persons whose present 
state-of-the-art are at such level of apprecia- 
tion of technology which might haue developed 
a large gap with the current status of indus- 
trial technology. The another area 1n which 
these courses are usually offered where these can 
be designed for 1n-depth professional expertise 
and 1t is necessary that the modern breakthroughs 
as well as some solutions which are compatible 
with current status may be Interposed 1n the 
form of "intermediate technology". The third 
area of thrust for informal or formal exposition 
is to develop the managerial component 1n 
engineering. The matrix shown 1n Table 1 will 
indicate that with the progress of a person 1n 
the professional career, managerial component 
increases. The demand of manual skill as well 
as technical skill decreases with rise 1n the 
level in profession. There has been a number of 
developments and progress in the area of manage- 
ment science and industrial engineering. There- 
fore, it is important that the subjects in the 
area of management science are provided in an 
integrated manner so that it fits into his tech- 
nical domain as well as personal traits and re- 
quirements. 

Exposition system basis shown in Fig. ? indi- 
cates that the basic format by which an engineer 
required to function as well as can fulfill the 
task of updating himself is a mixed exposure in- 
volving (a) personal involvements and goals (b) 
professional needs and gaps (c) managerial train- 
ing and education. 
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Figure 2: Basic Format by which Engineer 
is Required to Function 
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Table II 



Determination of Relevance about the 
acceptahi 1 1 ty/crl tlcall ty of a programme 



Course 


Factors 




Relevance 
(K) 


* 






I 


I n 


Wejghtacjos 


w i 


w 2 


W 3 




Course a 


a i 


a z 




a 3 


a 4 


*1 


Course b 


b i 


b 2 




b 3 


b 4 


R 2 


Course c 


c i 


c 2 




c 3 


c 4 


R 3 


Course 1 


1 i 


1 Z 




1 3 


1 4 


R i 



3. NEED ANALYSIS 

Fig. 3 shows the mechanism of "need analysis" 
carried out at the national level towards (a) 
development of subject domains and (b) programme 
structure for spatially distributed continuing 
education courses. Professional Society, in co- 
operation with the universities, develop a number 
of formal and informal programmes through which 
up-dating process can be persued. Feed-back in- 
formations from researchers of R & D establish- 
ments, industry-based engineers etc. are received 
through a network of centres and sub-centres. 

A course relevancy is decided by several 

factors: 

(a) Number of responses or requests received 
for a particular programme (Indicative 
of technological awareness) (Factor X). 

(b) Inputs from the university about the 
critical ity of break-through domains 
(indicative of scientific progress and 
alertness) (Factor Y) . 

(c) Survey regarding the availability of 
such short course modules at the uni- 
versities or other places (uniqueness 
of the subject matter ) (Factor Z) . 

(d) Inputs from the industry about their 
needs and gaps (Alertness towards grow- 
ing complexity of technology) (Factor 

Z Z). 

A relevance table usually constructed to 
evaluate each course in the format of Table II. 



The relevance is calculated as, 
J ■ 4 

i ■ l 

Usually, all factors are normalised so that, 

2j=i,£w*i 

From the relevance table the heirarchy of 
the priority of the courses are evaluated and 
offered. 

However, the continuing education courses 
are coupled with central staff college programme 
so that after completing these courses- partici- 
pants can interact with leading professional 
engineers and educationists for a longer period 
of time at the staff college. 

The general programme of staff college con- 
ducted by the Institution of Engineers (India) 
are depicted below and indicate how relevant 
continuing courses are coupled with central pro- 
grammes . 

4. CONTINUING E DUCATION PROGR AMMES INTEGRATED 
WITH A CENTRAL ENGINEERING STAFF COLLEGE 

The Institution of Engineers (India) sub- 
scribes to the idea that the professional learned 
societies must accept the responsibility of en- 
hancing the viability of the profession by con- 
cerning themselves with all matters relating to 
continuing education. The offspring of this 
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awareness is the Engineering Staff College, tobe 
reared under the aegis of the Institution of 
Engineers (India). 

It 1s under the Engineering Staff College 
that the Continuing Education for engineers would 
be conducted within a well-knit, coherent and 
integrated programme. 

The courses conducted will be of post- 
graduate flavour. The scheme of studies will 
follow two distinct patterns namely (1) Coupled- 
module and (ii) uncoupled-module. 

The Continuing Education programmes are 
coupled as modules integrated with the Staff 
College programmes and, therefore, have standar- 
dized norms and guidelines. 

The scheme provides for 3 distinct phases, 
namely, 

Phase I - A set of evening or week-end part time 
courses conducted at specified State 
Centres, Local Centres and Sub-Centres 
of the Institution . 

Phase II - A full time residential course at the 
Engineering Staff Coll eye. 

Phase III - A project-report or a thesis to be 
submitted by each participant subse- 
quent to the residential course after 
and within a stipulated time period. 

Phase I 

This will be run at specified State Centres, 
Local Centres and Sub-Centres as evening courses. 
It will extend over a number of relevant courses 
listed later. 



At an average rate of two hours of instruc- 
tion per day, it is expected to cover each of 
the above courses in about a total 20-50 hours 
in a month. The course will, besides teaching, 
involve the participants in a question-answer 
session, a group discussion and a test at the 
end of the course. Each participant will have 
to attain a minimum stipulated performance 
standard in each of the courses to be eligible 
to undertake Phase II . 

Phase II 



Phase III 

This will involve preparation of a thesis or 
a project report by the participant on a topic 
selected by him at the end of Phase I. It may 
relate to design analysis, research, experimental 
work or a management problem - depending upon 
the nature of his work in the profession - to 
which he would be initiated at the College. Every 
participant in this phase will have to complete 
the work on his thesis or project report within 
a period of 18 months of his leaving the College. 

P. Eng. Diploma and Certificate 

The College comnittee will expertly examine 
and assess each thesis or project report sub- 
mitted by each participant who satisfies the a- 
bove described conditions and when it receives 
final approval by the authority the participant 
will be deemed to have completed the entire 
course in all its phases. He will then be award- 
ed the post-graduate professional engineering 
diploma of the College, which will entitle him 
to affix after his name the letters P. Eng. 

The entire Staff College programme and the 
integration of it with the spatially distributed 
continuing education courses is indicated in 
Fig. 4. 

5. CONCLUSIONS 

The first phase of the programme has just 
been concluded for the first year covering about 
287 courses at 69 different locations. A number 
of courses have been aided by renowned instruc- 
tors/professors and professional engineers not 
only from India but also from abroad. 

The second phase at the Staff College, with 
a mix of management courses and professional 
courses are acheduled from March, 1979 and by 
Dec. 1979, it is expected about 200 to 250 will 
receive P.Engg. (Professional Engineering). 

This is not a new venture on the world 
scenario but certainly a deviation from decoupled 
random programmes designed in a manner to fulfill 
the needs and relevance of the profession as 
well as an attempt to bridge the ever-expanding 
knowledge gap. 



This phase will be run at the College in the 
form of a full time course with the participants 
residing in the College campus. These courses 
so handled by the College will be of a character 
very distinct in many respects from the courses 
being run by some of the staff colleges and 
universities in the country. The work assignment 
at the College will be of a specialised nature 
in advanced technology, which will ;>e conducted 
in the form of courses, each course being tailored 
to the needs of particular groups from amongst 
one of the seven major disciplines of engineering. 
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The Institute of Electrical & Electronic Engineers 
is a transnational, professional, technical socie- 
ty, formed in 1963 through the amalgamation of the 
American Institute of Electrical Engineers and the 
Institute of Radio Engineers. It is a voluntary 
society, wholly supported by membership dues and 
self-generated publishing income. Membership in 
the Institute now exceeds 190,000 members who are 
located in most countries throughout the world. 

The Constitution of the Institute states that its 
purposes are twofold: 

Scientific and Educational - directed toward the 
advancement of the theory and practise of electri- 
cal engineering, electronics, radio and the allied 
branches of engineering and the related arts and 
sciences. 

Professional - directed toward the advancement of 
the professions it serves. 

The overall membership of the Institute is incor- 
porated into nearly 300 Sections, based on geogra- 
phical locations, each of which holds an average 
of 5 meetings per year at which technical papers 
are presented. A further division of the member- 
ship of the Institute is into specific fields of 
interest, as represented by some 31 technical so- 
cities, ranging from M the Acoustics, Speech and 
Signal Processing Society" to the "Industry Appli- 
cations Society". Nearly 700 chapters of these 
Societies each hold at least two technical meet- 
ings during the year. 

The Institute also sponsors over 100 major techni- 
cal conferences annually where many papers on the 
state of the art are presented. 

IEEE annually publishes more than 40,000 pages of 
technical information, representing over 10% of 
all such information published e "h year in their 
field of interest. 

While this tremendous volume of technical informa- 
tion is, of course, available in libraries through- 
out the world, it is obvious that no practising 



engineer would have the necessary time available 
to read and digest some 150 pages of highly tech- 
nical information daily. 

Consequently, in spite of all these technical ac- 
tivities, it must be realized that, in order to 
keep up with the "information explosion", it is ' 
of vital importance that further steps be taken 
to ensure the continual up-grading of engineer- 
ing know-how in order 'to keep engineers current 
with the state of the art through some special- 
ized means . 

IEEE, having recognized a need, has taken the 
necessary steps to assist the practising engineer 
through Continuing Engineering Education. 

The Educational Activities Board of the Institute 
is directly responsible to the Board of Directors 
for policy recommendations on educational matters 
and for the broad planning of the corresponding 
activities of the Institute. In turn, the Edu- 
cational Activities Board has set up a Continu- 
ing Education Department, which has been given 
the responsibility to prepare, offer and promote 
in co-operation with the Sections, not only short 
courses but also home study guides, slide and 
tape lectures and technical workshops in specia- 
lized fields of interest, for the members of the 
Institute and their associates within the profes- 
sion. 

Referring now to the Canadian Region of the Insti- 
tute (Region 7), it should be noted that it is 
the only Region within the Institute constitut- 
ing a single country. Membership within the Ca- 
nadian Region exceeds 11,000, or C% of the total 
membership of the Institute. These members are 
distributed across Canada, and are assigned to 
18 Sections, located on. a geographical basis and 
ranging in size from the smallest, consisting of 
only approximately 50 members, to the largest, 
which has a membership in excess of 2700. From 
our most easterly Section, which is located in 
St. John's, Newfoundland, to our most westerly 
Section, located in Victoria, British Columbia, 
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the distance exceeds 6,000 kilometres. 

In Canada, the centres of population are located 
in a narrow band extending approximately 300 kilo- 
metres north from our border with the United States. 
This situation, as you no doubt can judge, pre- 
sents a very difficult logistics problem. In my 
capacity as Manager of the Canadian Region of the 
Institute, I endeavour to serve the needs of our 
Regional members and act as a connecting link on 
their behalf with Headquarters. 

Canadian Sections, have, for many years, over and 
above their regular technical meetings, been ori- 
ginating and conducting Continuing Engineering 
Education courses within the boundaries of their 
Sections. They have, in practically every case, 
been using local talent and I have naturally been 
encouraging them to continue utilizing this me- 
thod. As an example, in the 1977/78 Section sea- 
son, I know of at least 20 short courses which 
were run by 10 of the 18 Sections. The courses ba- 
sically have consisted of once a week evening ses- 
sions of from two to three hours, making up a 10- 
week course. There have been other courses con- 
sisting of full-day sessions held on 3 to 4 se- 
quential Saturdays. Subjects presented have 
ranged from the specialized aspects of power gene- 
ration and transmission to the application of 
semi-conductors and microprocessors and even on 
how to successfully organize and operate a small 
business. 

In 1976, the Canadian Region conducted a five-day 
course on microprocessors in Toronto, which course 
had been prepared by the Continuing Education De- 
partment of EAB. This proved to be very success- 
ful , both technically and financially. 

In 1977, following a report on this Microproces- 
sor Course, discussions were held with my Region- 
al Director, at which time it was decided to con- 
sider presenting in Canada, further courses that 
had been prepared by the Continuing Engineering 
Department of EA8. The criteria for the course 
selection was to ensure that it should have, as 
its prime purpose, the extension of the frontier 
of the engineers' education. It should be pre- 
sented in such a manner that it creates a chal- 
lenge. Further, it must establish a firm founda- 
tion on which the attendees can build an under- 
standing of the application of new techniques. 
Having reached this decision and following inves- 
tigation of the courses available from Headquar- 
.ters, enquiries were instituted with the Chairmen 
of the various Sections in Canada to establish 
which subject or subjects would be of prime int- 
erest. As a result, we Prided to investigate the 
possibility of presenting .: course on the use of 
Fibre Optics for communications purposes, consi- 
dering the advanced state of research and develop- 
ment work being done in this field in Canada and 
the urgent need for application?- know-how. I pro- 
pose, therefore, to go into detail on the various 
decisions that had to be reached to ensure the 
success of a two-day intensive short course enti- 
tled "Optical Communications Via Glass Fibre Wave 



Guides", which was conducted as a v 0 ur of eight 
cities across this vast country. 

Significant savings in not only the instructional 
cost but in promotion and administration can be 
achieved in a multi-city tour, although frankly, 
I suggest it is potentially extremely hard on the 
lecturer. In the case of the Canadian Fibre Op- 
tics course, our lecturer, Dr. Robert Gallawa, 
came from Boulder, Colorado. For him to have 
come and returned from each of our lecture cities, 
would have cost over $3,000 in transportation. 
The actual cost of his transportation was less 
than $1,000. However, it did mean living expens- 
es for an extra two or three days in each of the 
four weeks he spent in Canada. He did find that 
lecturing two days, followed by a day off, then 
repeating the two days of lecturing with a long 
weekend following, quite acceptable. 

The first requirement was to establish some basic 
facts : 

a) The availability of a suitable course on 
the selected subject 

b) Theavailability of a suitable, highly qua- 
lified lecturer 

Having established, with the Continuing Education 
Deparment of IEEE, the availability of a suitable 
two-day course, contact was immediately made with 
the lecturer, both my mail and phone to ensure 
his availability and agreement to a eight-city 
tour. 

The next need was to decide: 

a) the locations 

b) actual dates of the course 

In selecting the actual locations, we had to en- 
sure that we utilized the most convenient loca- 
tions for the maximum number of interested engi- 
neers to attend, while also allowing for rest 
and travel time between courses to best suit the 
convenience of the lecturer. 

The eight-city tour was to be broken into two seg- 
ments - a western 3-city tour and an eastern 5- 
city tour, with a short break in between the two 
segments for the lecturer to conduct personal 
business. Further, having reached agreement be- 
tween the lecturer and this office, we still had 
to ensure the co-operation of the Section Chair- 
men and their local Section Executive in each of 
the eight selected cities. 

Having established the answers to the questions of 

WHY? 
WHAT? 
WHO? 
WHEN? 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

49 



ERLC 72 



and WHERE? 

and having already satisfied ourselves that the 
course would be a technical success, there re- 
mained further problems related to the financial 
success. 

The Institute of Electrical & Electronics Engi- 
neers is a non-profit corporation. While we are 
a non-profit organization, there is no stigma at- 
tached to creating a reasonable surplus from the 
operation of a convention or short course. A 
basic rule of thumb that has long been utilized 
by the Institute in budgeting for both conventions 
and short courses in order to ensure at least a 
financial break-even is: 

all budgets should be based on an expec- 
ted surplus of 15% of cash flow, being 
conservative when estimating projected 
income and by estimating expenses on the 
high side. 

Further, it should be realized that while we are 
trying to help our members, at the same time we 
are endeavouring to induce non-member engineers 
to join the Institute. Therefore, there should 
be a differential between member and non-member 
fees of such magnitude as to encourage member- 
ship applications which, should they be submit- 
ted prior to the actual start of the course, 
would permit registration at the member price. 
Also those registering as students must be stu- 
dent members of the Institute to qualify for 
their special rate. Further reduced rates should 
be used for early pre-payment of registration 
fees. 

Now getting down to details in order to establish 
the expense budget for the course, many items 
had to be considered. 

By broad categories, it is necessary to establish 
best estimates under the following main headings: 

Instructional Cost 

Promotional Cost 

Course Materials 

Social Events 

Administration Costs 

Indirect Costs 

It is my intention to consider each of the items 
of cost in detail . 

However, before proceeding, I should point out 
that a very considerable savings was made by the 
fact that contact was made with the national 
sales office of the Comnonweal • Holiday Inns of 
Canada Ltd. and arrangements were made to use the 
facilities of the Holiday Inns from coast to 
coast. Due to this fact, special rates for ac- 
commodation for both the students and the 



instructor were extended. Rental of the lecture 
halls was also reduced as a result of having a 
luncheon each day for our students. 

INSTRUCTIONAL COSTS 

Instructor Honorarium 

The honorarium to the instructor was based on $300 
per lecture day and no doubt would be somewhat 
higher now due to inflation. 

This meant an estimate of $4800 covering two days 
in each of 8 cities. Actually, this item turned 
out to be $5509 Canadian funds, due to the varia- 
tion in the exchange rate between the Canadian 
and the American dollar as the honorarium was 
payable in U.S. funds. 

Instructor Travel 

This was estimated at $1,000. It should be noted, 
however, that some of the travel was by car and 
this represented a savings of over $200 as no 
charge was made in this respect to the instructor 
travel item but rather was included in the Inci- 
dental Items of administration. 

Instructor Meals and Lodging 

These were estimated at $1600 tased on 27 nights 
at $60.00 per day. 

Special Audio Visual Preparation 

Nil 

Registration and Security at Course 

No estimate was inserted for this as the courses 
were being run under the supervision of the local 
Section who were responsible for the issuance of 
the course notes and other materials. In turn, 
each Section was to share in the surplus created 
by the course at their location. 

PROMOTIONAL COSTS 



The promotional cost of any short course requires 
consideration of how the largest number of poten- 
tial students can be reached at the least expense. 
Basic coverage in our case required both national 
and local promotion. 

National Promotion - 

was taken care of by advertising in two of our 
leading technical magazines at a total cost of 
$2,000. As well, the course was advertised in 
the Canadian Regional Newsletter which was sent 
to all members of the Institute in Canada. This 
Regional Newsletter advertising was actually gra- 
tuitous . 

L ocal Promotion - 

was actually the responsibility of the local Sec- 
tion Chairman and his Committee. To assist them 
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in this regard, reprint copies of the magazine 
advertisements were supplied to the Section who 
took care of special local distribution. Further 
announcements in some locations were published in 
the monthly Newsletter of the Provincial Associa- 
tion of Professional Engineers and other local 
technical bodies. Direct contact was made with 
key personnel at the local telecommunications 
companies, electric power corporations, the cable 
and TV operators, as well as the universities and 
other potential users of this important means of 
communication. 

Direct Mail 

As I have indicated above, the direct mail por- 
tion of the estimated cost was actually taken 
care of as part of the Regional Newsletter and 
no expense in this regard was included in our er- 
ti mates. 

Design of Flyer and Ad 

Here, with the assistance of the national maga- 
zines, an ad was designed with costs included in 
the costs of the space and as indicated, the fly- 
er was merely a reprint copy of the advertisement, 
which was obtained at minimum cost of $16.00 per 
thousand. 

Labels and Mailing List 

This item should be considered but in our case, 
was covered by the labels for our Newsletter and 
the national distribution of the two magazines. 

COURSE MATERIALS 

Course Notes 

Arriving at suitable estimates for the cost of 
the course notes proved to be somewhat difficult 
as the number of copies to be printed depended on 
the number of registrations for the course. How- 
ever, with the co-opera tio'n of IEEE Headquarters 
in the United States, who anticipated supplying 
course notes for the identical course to be run 
within their country, it was agreed that we could 
overprint within reasonable bounds and supply sur- 
plus copies to them for use in future courses. 
This agreement enabled a significant reduction in 
cost per copy. Actual cost proved to be $5.83 
per set of 200 pages, collated, with each set of 
notes pre-punched for insertion into a 3-ring 
binder and individually wrapped in clear plastic. 
This was done to enable shipment of the notes and 
binders separately and this was to ensure that no 
damage was done to the 3-ring binders by shipping 
notes already inserted. It proved to be an ex- 
tremely satisfactory method, requiring less than* 
one minute per set of course notes for insertion 
into the 3-ring binders at the course location. 

3-Ring Senders 

A standard 3-ring binder, prepared and stocked by 
the Regional office, has been used by many of the 
Sections in Canada as a cover for course notes 



at their various courses. One feature of this 
binder is a clear plastic pocket on the spline 
where a title may be inserted making the binder 
universal for all courses and other usage. Cost 
of these binders to the course was $3.00 each. 

Text Books 

In the case of the Fibre Optics Course, the 
course notes were the only text supplied and con- 
sisted of approximately 90 pages of text and 110 
pages of copies of the transparencies used by 
the lecturer. 

Slides and/or Transparencies 

The original costs of the transparencies were ab- 
sorbed in overhead. 

Samples for Demonstration 

No costs were incurred insofar as samples were 
concerned. 

Lecture Hall Rentals 

These were estimated at a cost of $75.00 per day 
as we were able to obtain this low rate in view 
of the fact that luncheons were served daily to 
the students as part of their registration. Fur- 
ther, a reasonably large number of rooms were oc- 
cupied by the students during the course. 

Audio Visual Equipment 

The original estimate was $50 per location ,al-* 
though it was found that in some cases the ac- 
tual cost was included in the room rental. In 
every case, a public address amplifier was built 
into the rooms utilized so this did not form a 
cost. 

Transportation of Notes and Equipment to Site 
and Return 

Cost in this case was estimated to be a total of 
$300, the actual being somewhat less than $200 
as in some cases, the material was transported 
by private car. 

_ SOCIAL EVENTS 

These costs, of course, depend entirely on the 
number of students registered and original esti- 
mates were based on attendance of 50 students at 
each location. 

Coffee Breaks 

50<t per person per break 

Luncheons 

Lunch was to be supplied as part of the registra- 
tion fee on both days of the course with the best 
estimate being $7.50 per student per day which 
included taxes and gratuities. 

Special Entertaining 

No expenses were budgeted. 
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INCOME 



.Administration costs are an item where it is im- 
portant to come up with a good guess as it is 
not possible to keep detailed track of all actual 
costs. In the case of the Fibrp Optics course, 
the best estimate that we coul ome up with was 
$2,000 for incidentals and $3,oO for general 
overhead. This turned out to be reasonably ac- 
curate. Among the items to which consideration 
must be given are the following: 

Correspondence 
Tel ephone 

Co-ordination of Advance Registration 
Administration at Course 
•Identification tags for students 
Special receipts for tax purposes 
Preparation and mailing of Completion 

Certificates 
Accounting and Reporting 
General Overhead 
Incidentals. 

(in Canada, the Department of National Revenue 
permits the deduction of the cost of IEEE Con- 
tinuing Education Courses from income for in- 
come tax purposes, on presentation of a specially 
worded receipt signed by an authorized official. 
These receipts are supplied to all students who 
have subscribed to the course on their own behalf. 
It is not legal to supply them when the registra- 
tion fees have been paid by the employer. These 
receipts, together with the suitable inscribed 
certificate are mailed out to the student short- 
ly after the course has been presented.) 

INDIRECT COSTS 
Course Development 

Some significant costs are usually incurred in 
developing any short course before presentation. 
In the case of the Institute, this is normally 
capitalized and pro-rated over the number of 
times the course will be presented. 

Course Reviewer 

After preparation of a course, it is submitted 
to a group of peers for evaluation and revue and 
here again, the costs are normally capitalized 
and pro-rated. 

Our final expense budget based on 50 students at 
each of eight locations worked out as follows: 

EXPENSE 8UDGET SUMMARY 



Instruction $8,000 

Promotion 4,500 

Course Materials 5!oOO 

Social 7)500 

Administration 5 q00 

Indirect 3] 000 

n , _ $33,000 

Plus 207, 6,600 

Contingency $39,600 



Having finally arrived at a projected expense bud- 
get, the next move was to establish registration 
fees. 

In view of their past experiences with courses of 
similar duration, discussions were held with the 
Continuing Education Department of the Institute. 
Their recommendation was that we should utilize 
the following fees which had been previously esta- 
blished and found to be acceptable to the students 

Two-Day Course Registration Fees 

Member Non-Member Student 

Up to 14 days before $130 $165 $60 
At time of course 150 188 70 

Using these rates and basing all income on early 
registration with an average attendance in each 
city of 50 students, income was predicted as fol- 
lows : 



30 Members at $130 $ 3,900 

10 Non-Members at $165 1,600 

10 Students at $60 600 

Income per Location 6,100 

Total Income $48,800 



After examining the effect of deducting the basic 
requirement of a 15% surplus from income ($7,500), 
the decision was taken to maintain the established 
fees as set up by Headquarters for registration. 
While this would tend to create a larger surplus 
than the 15% if everything operated according to 
plan, the final figure for surplus was accepted 
as within reason. 

RESULTS 

The first presentation of the twj-da, ,iort course 
entitled "Optical Communications Via Uiass Fibre 
Wave Guides" was presented in Vancouver, British 
Columbia on March 30th and 31st, 1978, followed 
by presentations in Edmonton, Alberta; and in 
Winnipeg, Manitoba the following week. After a 
short break, presentation was continued in Hali- 
fax, Nova Scotia; Montreal, Quebec; Ottawa , Ontario ; 
Toronto, Ontario; with the final presentation in 
London, Ontario on Friday and Saturday, April 28 
and 29. 

The presentation in Vancouver was the first time 
the course had ever been presented. As it was 
re-presented across the continent, modifications 
were made to the course content such that it was 
radically improved when presented in London, On- 
tario. 

In stating that the course was much improved at 
its final presentation, it should be pointed out 
that the changes consisted mainly of a shift of 
emphasis in order to stress those points brought 
out by questions from the students, rather than 
course content. 
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ANALYSIS OF ATTENDANCE 



SUMMARY 



The mix between members, non-members and student 
members was, when analyzed, discovered to be radi- 
cally different from that predicted. A total of 
290 students attended the course consisting of: 

97 Members 
173 Non-Members 
12 Student Members 

8 Complimentary Courses (1 complimentary 
course was given at each lecture for the 
local co-ordinator) 

Attendance at the course ran from a low of only 
17 in Vancouver to a high of 57 in Winnipeg. The 
different results were entirely due to the vary- 
ing enthusiasm shown by the local Section towards 
the course and, as a consequence, the efforts con- 
tributed towards the local promotion. 



FINANCIAL RESULTS 



Income 
Expenses 



$42,000 
$25,000 

$17,000, 



Net Surplus 
Distribution 

In our initial discussions with the Section Chair- 
men, an agreement had been reached as to the 
sharing of any surplus created. The computing of 
income from registration fees at individual loca- 
tions presented no problem. Insofar as actual 
expenses were concerned, the agreement was that 
the bulk expenses, such as the honorarium to the 
lecturer and his travel expenses, national adver- 
tising and general overhead, would be shared 
equally by all locations. Other expenses, such 
as actual cost of luncheons, quantity of course 
notes, etc., could be assigned to each location. 
Based on this breakdown, each Section where the 
course had been held, was to receive 1/3 of any 
surplus created by the course at that location. 
The balance of the surplus was to be split equal- 
ly between the Continuing Education Department of 
the Institute and the Canadian Region. 




At the conclusion of the course in each city, a 
questionnaire was distributed to all students, 
asking them to comment anonymously on various as- 
pects of the course. When analyzing the replies, 
it appeared that 75% of the students were enthu- 
siastically satisfied with the presentation and 
a further 10% felt that attendance had been worth- 
while. 15% were dissatisfied with the course. 
The prime cause of dissatisfaction proved to be 
that in spite of the stated requirement in the an- 
nouncements of the course that an engineering de- 
gree was a prerequisite, the student did not have 
the required educational background but was rather 
at the technician or technologist level. 

As a result of the interest created by this 
transcontinental tour, the course was presented 
in Regina, Saskatchewan, in late September of 
1978 where it was received enthusiastically by 
33 students. It is anticipated that the course 
will be presented in Quebec City, Quebec in 
early 1979. 

One further interesting result of the tour is 
that three other Sections who had never, up to 
that time, sponsored Continuing Educational 
Courses, have done so this past season with out- 
standing success. 

CONCLUSIONS 

Short courses, sponsored by IEEE, are primarily 
oriented towards industry applications, having 
been designed to improve the technical excel- 
lence of our members and increase their know- 
ledge and skills in new areas. The Travelling 
Road Show concept of Continuing Engineering Ed- 
ucation not only met these objectives but, in 
addition, has created greatly increased enthu- 
siasm among the leaders of our Sections to con- 
tinue to expand their efforts in the field of 
Continuing Engineering Education for the benefit 
of the Electrical and Electronics Engineering 
Profession. 
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ABSTRACT 

A goal of IEEE is to provide continuing education 
to its membership. How to open such pathways to 
opportunities in this transnational organization 
with world-wide membership is the concern of the 
author. One means established is the "Traveling 
Instructor" program and is detailed in this 
paper. The author also looks at variations of 
the program that may increase its effectiveness. 

IEEE ORGANIZATIONAL STRUCTURE 

IEEE membership is a world-wide affiliation 
of nearly 190,000 professional and technically 
competent individuals. Each is assigned to a 
local Section based on mailing address. There 
are over 230 of these Sections and they are 
established within ten Regions that serve as cen- 
ters of activity at the local level. For quick 
reference the U.S.A. is divided into six Regions; 
Canada is designated Region 7; Europe, Region 8; 
Mexico, Central and South America, Region 9; and 
the rest of the world Region 10. 

Proof of the transnational nature of IEEE is 
furnished by the more than 20,000 members 
residing in Regions 8, 9, and 10. This is a fast 
increasing strength as new members continue to 
join IEEE. 

Local activity in Section affairs is 
encouraged and is a means by which members can 
share in educational and social opportunities. 
Another pathway to participation by the IEEE 
member is offered through 34 separate Technical 
interest organizations designated as Societies or 
Groups . 

The st renqth of numerical support , enhanced 
by opportunity for local participation is 
amplified further by membership in IEEE Technical 
Societies. These offer the advantage of shared 
experiences in a specialized field. Each Society 
publ ishes one or more technica 1 periodicals 
called Transactions that record and disseminate 
new information in its field of interest. Most 
also publish a periodic newsletter. Individuals 
may join as many Societies as ties i red upon 
payment of a modest annual fee. 



Certainly one of the major strengths of IEEE 
in transnational education is found in the IEEE 
Societies; their periodicals, conferences and 
workshops . 

CONTINUING EDUCATION 

IEEE is committed to the continued technical 
education of its members. As just noted, one 
ongoing means to this commitment is through the 
activities of the Technical Societies. Most 
likely, for many members, such participation 
fulfills immediate and recognized needs. The 
career development or insight into new fields 
often requires, however, a greater stimulus or 
in-depth probing. In many countries within 
Regions outside the U.S.A. national societies 
provide educational opportunities including con- 
tinuing education courses. Such courses may 
entirely meet the personal needs of their mem- 
berships. Since IEEE members are more than 
likely also members of a national society, the 
combinat ion of IEEE information and local educa- 
tional opportunities may well close the 
technical-knowledge gap for most. 

As also observed in the U.S.A. a need truly 
exists for a Continuing Education program to meet 
individual needs. The IEEE Educational 
Activities Board (EAB) sponsors such a program 
that is broad in variety of material and delivery 
modes. Content of IEEE short courses is usually 
designed to be at the cutting edge of technology. 
In other instances the courses provide the means 
to sharpen old skills and add those needed for 
career enhancement . 

Every part of the program is available to 
all members of IEEE in all Regions. Practically 
and realistically the system works easiest and 
most often in the U.S.A. and Canada (Region 7). 

Perhaps a better understanding is required 
of how IEEE has used its size and technical 
strengths to develop a strong and top-quality 
continuing education program. 

The 34 Societies are divided into seven 
Divisions. The Societies and Divisions are 
represented by the IEEE Technical Activities 
Doard (TAD). 
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The technical strength of IEEE is brought to 
bear on the development, instruction, and quality 
control of course content. Many of our course 
instructor/authors are active in TAB organiza- 
tions and are recognized leaders in their fields 
of expertise. Every course must also receive a 
review and approval of the appropriate TAB orga- 
nization before EAB will schedule any presen- 
tation. 

We attempt to maintain a continual eva- 
luation of course content, teaching quality and 
student reaction. One means by which we obtain 
information is through the use of a course- 
evaluation form H How Did We Rate With You" 
completed by every student at the completion of 
course. The other greatly important means of 
continual evaluation is through the TAB review 
system. Initial approval is for two years; or 
less if the material is in a dynamic state of 
change. Our state-of-the-art courses are thereby 
kept at a peak of excellence. 

Survey of the membership is used to deter- 
mine interest in specific areas and modes of 
delivery, one such survey just completed indi- 
cated that home-study courses rank high on the 
member's choice for continuing education. Our 
market studies have been able to match subject 
and methods to help produce the increasing par- 
ticipation by members. 

From such a program of dynamic content, IEEE 
courses are hig)» .y recommended as meeting needs, 
having quality-assured material, and remaining at 
top-form through constant evaluation. 

TRANSNATIONAL PROGRAMS 

The foregoing review of the very nature of 
IEEE; its relations with a world-wide membership; 
and its continuing education program sets the 
stage for a look at how the latter is faring. 

As noted previously, the more than 20,000 
members of IEEE in Regions 8, 9 and 10 find con- 
tinuing incentive for participation through IEEE 
publications, technical activities and educa- 
tional programs of Regions, local Sections and 
national technical societies. Some IEEE members 
also take advantage of the Home-Study programs 
offered by the EAB. 

There has been a growing expressed interest 
for local sponsorship of EAB short courses. The 
EAB has responded to requests for specific short 
courses in several ways— each fraught with more 
problems than solutions. In some instances, the 
entire "package 1 * was exported to the local area 
leaving details of promotion and course atten- 
dance up to the members. Too often, the overall 
costs outweighed the income. A few courses were 
presented anyhow and were smashing successes in 
all respects except at the H box office. H Others 
were cancelled outright. Courses have been taken 
on tour, but did not return their expenses. 

Recent examples of success to all concerned 
can be found in the five-day Microprocessor 



Hands-On Workshop sponsored in December 1977 by 
the India Council of Region 10 and the 1978 tour 
of five cities in Region 7 of the new Fiber 
Optics course. This latter program is the sub- 
ject of a separate presentation at this con- 
ference. 

Occasionally a series of lectures has been 
presented in Regions 8, 9 and 10 by Society mem- 
bers combining a business trip with presentations 
of tutorials. These lectures are valuable and 
partially fill the need for the transfer of new 
technology • 

The concern by EAB that members anywhere be 
able to participate in the IEEE short courses was 
not met adequately by any of the foregoing means. 

THE TRAVELING INSTRUCTOR 

From this transnational concern of EAB has 
developed the concept of the Traveling 
Instructor. Geared to bringing affordable cour- 
ses to members of non-U. S. IEEE Sections, the 
program seeks out U.S. members who are traveling 
outside the country on business or for pleasure, 
and attempts to match the expertise of such tra- 
velers with the needs of IEEE Section members in 
the vicinity of the travelers 1 destinations. 

The member who qualifies as Traveling 
Instructor, must be one of the experts- in a par- 
ticular field, and have proposed course material 
approved through the EAB/TAB quality-control 
system. Through the IEEE Societies, these mem- 
bers may be well known world-wide. In any event, 
the course content may well offer the local IEEE 
Section and the national society an opportunity 
for a topical update otherwise difficult to 
arrange. 

Beside the obvious advantage of having the 
instructor on the scene who can deliver a program 
of local technical interest is the cost advantage 
of the system. The only travel expense involved 
is for local, lateral transportation and local 
living expenses • 

The plan works like this. IEEE, determines 
the travel plans, with dates, of the potential 
instructors and possible subject matter. This 
information is cabled to all leaders in Regions 
8, 9 and 10. The timing is usually at least five 
months before any travel and this permits local 
response and notification of the instructor. The 
local Section makes all arrangements for the one- 
or two-day course and the instructor prepares and 
submits his course material to EAB for approval. 

The timeliness of the subject matter, its 
quality and the presentation by an expert in the 
field make each of the courses a blue-ribbon 
event and justify attendance fees to cover expen- 
ses • 

For example, the table shows a possible 
budget for a two-day course. The overall cost 
can be met by 20 attendees paying $80 each; or by 
40 attendees paying $40 each* In many countries 
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this expense is covered by the employer. Another 
possible means of meeting expense is through 
Region and/or national society cooperation. In 
most all cases, there can be a mutually agreeable 
plan if all parties concerned make certain com- 
munications are clear and the desire for the 
course is of top-level importance locally. 



TRAVELING INSTRUCTOR - 
Two— Day Course 


BUDGET 


Local Section Expenses* 


$ 800.00 


IEEE Headquarters Expense** 


700.00 


Total 


$1500.00 


♦instructor per diem expenses, 
Textbook reproduction, Comple- 
tion Certificates, Local Facil 
ities, Evaluation Fee, Service 
Fee, Promotion. 




••Honorarium, Local'Travel to 
Course Site. 





The following Table lists courses that were 
potentially available this past year and the 
areas that were within the reach of the Traveling 
Instructor. 

1 • Courses Available 

- Differential Equations, 
Z Transforms, etc. 

- Computer Communications 

- Optical Communications 

- Project Management 

- Financial Management 

- Solar Electric Systems 

- Digital Signal Processing 

- Charge-Coupled Devices 

- Optimal Control 

- Technical-Writing Seminar 

- Microcomputers 

- Various Computer Courses 

- Fundamentals and Applications 
of Protective Relays 

- Protection and Grounding of 
Distribution Systems 

- Digital Communications 

- Signal Processing 

- Digital Filters 

- Advances in I.F. Detection % 
Techniques 

- Phase Locked Loop Design 

2. Areas (some specific) Within 
Planned Visit of Instructors 



Munich 
Poland 
Sweden 

Great Britain 
Hungary 
Germany 
Spain 

Switzerland 
Greece 

Italy (Turin) 
Italy (Rome) 
Philippines 
Taiwan 



India (Bombay) 

India (New Delhi) 

Hawaii 

Mexico 

Guatemala 

Costa Rica 

El Salvador 

Australia 

Singapore 

Peru 

Argentina 
Brazil 

Israel (Haifa) 



The "Traveling Instructor " plan is one 
approach to transnational continuing education. 
The system offers high-quality course presen- 
tations in distant countries at a very low cost 
per attendee. 

LOOKING AHEAD 

The EAB Continuing Education Activity has 
recognized the need for further reducing the cost 
of quality education to those areas especially 
where travel costs can be prohibitive. One plan 
under consideration is the development of speci- 
fic course material that can be used by local 
instructors. The cost for this type of course 
would be extremely low. 

Where possible, IEEE will in the future make 
available the rental of video-taped courses. It 
is believed that here is the opportunity for a 
Region to set up and sponsor a "tour" of the 
tapes • 

In recent conversations with leaders of 
Region 8, a variation in the system has deve- 
loped. The suggestion is intriguing — invite a 
recipient of a major IEEE award to deliver a 
short course. Such an event was felt to be of 
interest to both IEEE and national societies and 
would have substantial sponsorship. 

Another variant suggested is to develop an 
instructor/course program in a Region and apply 
the "Traveling Instructor" system to this "local" 
version of the idea. It would not be unlikely 
that an instructor from Region 9, for example, 
might be invited to present a course in one of the 
U.S.A. Regions. 

SUMMARY 

The "Traveling Instructor" whether he be 
live, on tape, or by proxy through the use of his 
course material seems to be one way to meet 
transnational needs of IEEE members. The goal 
for IEEE is to provide continuing education to 
its members— and particularly to provide the 
pathways toward the goal. 



Belgium 
Denmark 
Finland 
France 



Hong Kong 

Korea 

Tokyo 

India (Bangalore) 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 
56 ^ . 

79 



JOHN F. WILHELM 




John F. Wilhelm, Director of Educational Ser- 
vices at The Institute of Electrical and Elec- 
tronics Engineers, Inc., is responsible for the 
effective staff support of Institute educational 
policies and procedures; implementation of programs 
and projects in career development, continuing edu- 
cation, pre-college guidance and accreditation ac- 
tivities . 

Prior to joining the IEEE staff, he was Manager 
of Commercial Engineering for RCA Corporation re- 
sponsible for technical information and publications. 

A BSEE from the University of Toledo, Mr. 
Wilhelm has been active in continuing education, 
technical publications, promotion and marketing of 
industrial tubes, solid state devices and picture 
tubes. His industrial experience also includes 
design and development of industrial tubes and black- 
and-white and color picture tubes. He is a member 
of Tau Beta Pi and a Senior of the IEEE. 

His many hobbies include photography and amateur 
radio station K20ZW which he operates from his home 
in Maplewood, New Jersey. 
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Dr. Marcus Kaplan 
University of Mexico 
Mexico City 



Dr. Marcos Kaplan 

I.- The diagnosis of the problems of the engin- 
eer's continuing education, strategy, and specific 
solutions for them, brings up another matter: the 

sociopolitical dimension of science and techno logy 
TTJ _* a* 

Science and technology are social activities 
and institutions, related to other societal act- 
ivities and institutions and conditioned by them,- 
but not in a linear and mechanical way. Science 
and technology have a relative autonomy, their 
own dynamics and efficacy, capacity to retroact 
on themselves and on other levels and aspects of 
society. They make an impact on the economy, 
social structure, culture, and idelogies,-and 
national and international politics. 

Science and technology being social, have 
political dimension. They are increasingly a 
source of power -potential or effective- for 
classes, groups, institutions, and nations. They 
are or have the ability to be a factor of product- 
ivity, well-being, domination, exploitation, 
aggression, and destruction. Every decision and 
activity related to them, as well as their end 
products and their uses, have political character. 
Science and technology are conditioned by the 
structures of power and by the general political 
ambience. They are integral elements of political 
action, and the object of political decisions. 
They constitute motives, ends, and desired out- 
comes of political action. Politics can thus be 
an obstacle or stimulus for scientific and tech- 
nological development. - 

The training of engineers, the possibilities 
and consequences of their activity, depends on 
what the national society and its developmental 
model are and can be. it also depends on what 
the political system and the State is and does. 
The problem of the continuing education of engin- 
eers requires the interdependence of several 
perspectives: between past, present, and future; 
between diagnosis and its alternative; between 
physical -natural sciences and human and social 
sciences; between social practice, scientific 



theory, and the utopic component; between know- 
ledge, criticism, and the project of tr:»n: forma- 
tion (2). 

This perspective rejects the limitation of 
anv science by rigid paradigms or the subjuga- 
tion by feudal excluslvlsm of experts within 
water-tight compartments. It alms at promoting 
the development of a transdisdplinary theory 
arid thought, that has both as a point of reference 
and object open , multidimensional , and complex 
systems . That can contribute at the same time to 
the diagnosis of underdevelopment and dependency 
of science and technology in .the Latin American 
countries, to the strategy to overcome that situa- 
tion, and to the better management of the problem 
of continuing education. 

II.- The Latin American countries have received 
a negative historical legacy . The colonial 
tradition Implies sterility and poverty in re- 
search and innovation. The societal and develop- 
mental model 1n the XIX century and up to 1930 
determines the lack of demands, stimuli, motiva- 
tions, and possibilities 1n the fields of science 
and technology; the hostility to its internal 
advancement, or the unconsciousness of the 
necessity of scientific development from within 
and oriented towards the nation. Science and 
technique are Incorporated as finished products, 
1n the form of consumer goods and producer goods, 
published works; or as research undertaken 1n 
Latin America, by European and United States 
scientists working on problems and with objects 
and local materials, but for ends foreign to tFie 
countries of the region. -(3). 

During the epoch of the structural crisis , 
from 1930 to the present, the scientific and 
technical development is affected in general by 
the aspects and the end products of a transforma- 
tion that intwines Internal and external factors. 
The countries are inserted Into an international 
system characterized by highly concentrated and 
centra V1 zed structures of power, by the hegemony 
of the United States 1n the region, by the pre- 
ponderant Influence of the multinational (4). 
The external dimension 1s intwlned with a new 
phase of economic growth and social change: 
crisis and modernization of the primary production 
and the rural society; extreme urbanization; 
substitutive-dependent industrialization; modifi- 
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cations in class structure; state intervention; 
emergence of an underdeveloped and dependent late 
neocapitalism (5) . 

Ill .-The neocapitalism links lar<je national and 
international enterprises. It specializes pro- 
duction for export, and for an affluent internal 
market of high middle urban groups. It m^kes use 
of a submissive and cheap labor and of the protec- 
tion of the state. It regressively redistributes 
income. It disassociates economic growtn and in- 
tegral development. It depresses the levels of 
enumeration, consumption, and the well-being of 
the masses. It presupposes or promotes a social 
and political order lacking in participation, 
apathetic and subjugating the will of the majori- 
ties. Modern and dynamic types of economic sec- 
tors, associated with the multinationals, pre- 
dominate but prevent the coexistence of enterprises 
of lower productivity and yield that haw 'under- 
developed and archaic economic nuclei. 

Neocapitalism mobilizes masses of middle and 
popular classes; it multiplier and intensifies 
their necessities and demands. On the other hand, 
it establishes privileges for certain enterprises, 
segments, classes, and regions, to the impairment 
of the others who are the majority; it implies 3 
marginateJ dynamic; it generates and nultiplies 
tensions, conflicts, and antagonisms; it requires 
a concentration of power and an extreme authori- 
tarianism for the objective of accumulation tnd 
yield of the great enterprise. 

This contradiction generates and accentuates 
the tendency to the entrophy of the system. It 
is manifested in situations of social conflict, 
political instability, break down of legitimacy, 
breach of consensus, coersive resources weakened 
or made ' insufficient, power vacuums, crisis of 
hegemony, and recourse to aUv" s Dri tarian and to 
talitarian solutions (n).- 

Wi thin this historical frame, that already 
shows some sociopolitical clues for the explana- 
tion of the scientific and technological under- 
development, the most specific factors and 
mechanisms that are placed are the following. 

IV.- The concentration of world power and the he- 
gemony of the government and the multinational 
corporations of the United States and other 
advanced countries, contribute to establish an 
asymmetrical system of the international division 
of labor in research and innovation, and the 
breach in science and technoloqy (7 ) . That implies: 

1) Lack of free and immediate access for 
Latin American researchers and technicians to the 
accomplishments of world science. 

2) Lack of substantial international aid 

in the form of independent resources so that the 
Latin American countries can foment an investiga- 
tion potential centered on their problems. 



3) Promotion of the scientific and technical 
dependency, through the import and mimetic adop- 
tion of intelectual instruments, knowledge and 
processes, in the form of finished products. 

4) Placement within the developed countries 
of centers of production and diffusion of science 
and technique, with ethnocentric implications: 
conception and elaboration based on local and 
systematic contexts and mot* ^ons and for par- 
ticular ends (wealth and * f the States and 
corporations of origin: n and exploita- 
tion of the underdevelo; ; lack of pre- 
occupation for investigax.; innovation con- 
cerned with the specific prc»jlems of the Latin 
American countries. 

5) Promotion of the transfer of science and 
technology within the developed countries, through 
equipment given to the subsidiaries of multina- 
tional corporations, and of the licenses and 
agreements for technical assistance between the 
multinational corporations and national enter- 
prises. 

The indiscriminant transfer of technology 
implies the use of equipment and productive meth- 
odology designed for different structures and 
levels of development, unsuited to the conditions 
of the receiving countries, generators of stumb- 
ling blocks and disequilibrium- Technology is 
introduced that is known, amortized, and obsolete 
in the metropolis, either surpassed or discarded; 
capital intensive; reducing the levels of occupa- 
tion and the standards of living of the majority; 
favorable to the concentration of income and 
monoply, to the distortion of demand and of pro- 
ductive structure. 

6) Reinforcement of the ability of penetra- 
tion of the multinational corporations, of the 
displacement of national enterprises, of the 
general dependence of the Latin American countries 
toward the metropolis. 

7) Lack of effective contribution on the 
part of multinationals to autonomons investigation 
and innovation in the countries of implementation. 



8) Decisive role in the "Brain Drain" (inter- 
nal and external ) 

V.- Internal factors and mechanisms of delay 

and dependence on science and technology are alone 

all of the following: 

1-- Role of tenancy and us e of the land , expecia- 
lly the predominance of the" la tifundio which im- 
plies: lack of incentive and social pressure in 
favor of investigation and innovation; insuffi- 
ciency and inadequacy of agricultural mechaniza- 
tion; low yield; limitations of expansion and 
development with regard to quantitative orienta- 
tion, distribution by agrarian sectors (8). 
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2. - Latin American Industrialization 1s given as 
a substitute for importations, a dependent and 
peripheral process, without industrial revolution. 
It 1s a result of International and national pro- 
cesses which no one has desired or forseen. It 
has lacked a deliberate strategy, coherent polit- 
ics and systematic programming. It has respected 
the limitative structures and forces of develop- 
ment, especially the latlfundlo and the predomin- 
ance of multinational corporations. It has 
utilized and promoted a modification of dependency 
(displaced financial and technological), the 
availability of cheap and abundant manual labor, 
the combination of low salaries and costs with 
high prices in a protected market. Multinationals 
have united their capacity for importing sophis- 
ticated technology in their own metropolitan 
centers, and the Implications and consequences of 
this monoply, with the enjoyment of favorable 
conditions mentioned above. National businesses 
have taken their technological decisions as a 
function of the same favorable conditions, resort- 
ing to pragmatic solutions, to the indiscriminate 
Importation of techniques and with scant innova- 
tion. 

3. - To this has been joined the disinterest of 
the principal cj asses and institutions for inves- 
tigation, Invention, innovation, the most effi- 
cient methods of production and organization, the 
spirit of innovation and enterprize. For various 
reasons and with different practices this has 
been the case of the old oligarchy and the new 
elite oligarchy; of the national industrial bour- 
georsie; of the middle classes not linked to 
intellectual or academic tasks; of the workers 
and marginal city dwellers; of the peasant class. 

4. - The cul tural -ideological tendencies an d 
patterns have turned out to be disfavorable to 
investigation and innovation: traditionalist 
conservatism; modernized conservatism (develop- 
mental, scientific and techno-bureaucratic) ; neo- 
fascism; national -popul ism; the official dogmatic 
version of Marxism. 

These tendencies oppose and fight one another, 
but they also converge, coincide, influence, and 
cross -pollinate one another. They have coincided 
in promoting or accepting irrational elements; 
authoritarianism and sectarianism; rejection of 
critical thought and effective pluralism; Reduct- 
ionism in theory and practice; mythological vis- 
ions of national and international realities and 
problems. They have converged above all in the 
production of negative results. They deteriorate 
or destroy favorable conditions and foci of crea- 
tion and innovation in ideas, knowledge, values, 
techniques, options. They frustrate and alienate 
critical and creative personalities, reinforcing 
tendencies for internal and external exile. They 
extenuate, become trivial, they stagnate culture, 
science *nd technology. They operate as instru- 
ments—deliberate or involuntary— of social and 
political r'-g session. 



VI.- In the most important Latin American coun- 
tries* the State is responsible for almost all 
efforts of scientific Investigation and technolo- 
gical Innovation. At the same time, in almost 
all cases, the State appears as an expression of 
disinterested or hostile forces with regard to 
scientific creation and technical innovation 1n 
conditions of autonomy and as a function of a 
strategy of authentic development (10). 

Indirectly , the State falls short in the way 
in which it reflects, respects, consolidates, the 
negative forces and structures for scientific 
advancement: dependence, la t1fundio ,substituting- 
subordinate industrialization, rigid social 
stratification, general tendency to conservatism, 
minority monopoly on cultural centers, lack of 
respect and liberty for creative activities, a 
range of repressive and persecuting forms . 

Directly , the structure of power, nature, 
and the comportment of the State, contribute to 
determine: 

-the scarcity or null availability of gover- 
nors and administrators gifted with illustration, 
formation and preoccupation with the protection 
of science and technology, adequacy for the 
managennnt of their problems; 

-lack of or weakness of demands and support 
of poles of investigation and innovation; 

- scarcity of political, legislative, and 
administrative creation of conditions for stimu- 
lation of scientific development; 

- no preoccupation for activities, problems, 
people and institutions' which are perpetuated 
with science and technolc^y; 

•non-existence or rudimentary development 
of an institution^ 1 * .-rl complete system of pro- 
motion, coordinator?.; stimulation and direct par- 
ticipation of the State. 

The faults and limitations of state action 
are particularly exemplified in two of its 
fundamental aspects : 

a) The educational system at all levels, but 
particularly in the university in crisis. 

b) The insufficient or inadequate use of the 
sector of public enterprise, Which impedes them 
from operating as autonomous actors for scientific 
progress, and as creators of supply and demand 
for science and technology and for the Private 
sector in these same spheres. 

Because of its direct and indirect behavior, 
because of its actions and omissions, the State 
in the majority of Latin American countries does 
not found foci of scientific creation or techno- 
logical innovation, nor does it stimulate itiner- 
aries of propagation. It does not contribute to 
the constitution of a social and political en- 
vironment for maximizing the yield and benefits 
of science and technology. It does not favor the 
emergence and activity of motor-subjects. It 
expresses, accepts or reinforces conditions, fac- 
tors, and results of backwardness and dependence. 
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In the best of Instances* 1t changes things as 
strictly as necessary so that they continue as 
they are, with Insufficient readjustments and de- 
lays, contrary to necessities, requirements, and 
possibilities of national and International real- 
ity. 

VI.- The diagnosis of backwardness and dependency 
should be accompanied by the determination of a 
politic body as a joining together of interventions, 
decisions, and activities, of coexistent powers 
1n the society which are articulated, integrated, 
and optimized by and through the State, and join 
1n stimulating the Investigation, Innovation, 
rational application of its products to the 
objectives of the model of society desired and 
the strategy of development which is adopted. 

The necessity of a scientific body politic 
stems from the insufficiency of the spontaneous 
actions of the private groups, and from the 
necessity of arbitrary and promoting intervention 
of the State. It embraces decisions which choose 
from a range of alternatives. It presupposes a 
nation of progress, a scheme of society to main- 
tain or reform, or to modify or replace. It bene- 
fits certain organizations and groups, in an un- 
equal manner with regards to others which turn 
out to be left behind or damaged. It gives prior- 
ity to certain advancements, focf of formation, 
itineraries of propagation, methods of concretion . 
It assigns scarce resources to obtain results 
selected as desirable. It attempts to respond 
to basic questions: What science and technology 
are good? For what and for whom? How many? 
How can they be achieved and used? 

For countries such as those in Latin America, 
the unfolding of critical and inventive spirit 
is fundamental , along with the application of 
original guides, the rejection of servile imita- 
tion and the mechanical application of imported 
schemes, for the achievement of solutions adjust- 
ed to the regions themselves and to the conditions 
of the region, as well as the require ..its of a 
possible new international order. There is no 
significance in their proposing a mere narrowing 
of the gap which separates them from the great 
powers and advanced countries , in order to com- 
pete with others, to acfofeve parity or supremacy. 
The model of the so-called developed countries 
capitalistic or state systems of centralized 
planning— is critical. The multiple implications 
(economic, social, political, cultural --ideologi- 
cal , of civilization) of the Third Scientific- 
Technological Revolution, owing to its velocity, 
Its intensity and profundity, are only refently 
beginning to be perceived, and they still have 
not had the rigorous analysis and the more or 
less precise evaluation of their consequences and 
implications. For Latin American countries it 
would be a question of creating the possibilities 
for cash investment tz certain levels and aspects 
of progress already legitimately achieved in 
the contemporary Vtorld, of discriminating and 
separating from others of doubtful value or cer- 
tain danger, as part of the effort for design 



and in order to realize alternative models of 
society and development. 
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On the territory of Yugoslavia ( about 
20 million inhabitants) the organized en- 
gineering and technical education started 
at the beginning of the 20-th century. 
In Belgrade, which was the capital of the 
former Serbia Kingdom. Technical High 
School was founded in 1S63. Two more scho- 
ols, in Zagreb and Ljubljana, were esta- 
blished in 1919 and 1920, It was after the 
first V or Id i war and after the three main 
nations - Serbs, Croats and Slovenes - 
i.ere united into a SHS Kingdom, 
The organization in these schools was si- 
milar and so v/a-s the capacity.lt is impor- 
tant to mention that before this time the 
engineers and tecn'c^ans were educated at 
different universities or technical high 
schools. The part of the engineers got 
their diplomas at schools in Vienna, Bu- 
dapest and Prague, The other part - be- 
longing to Serbian population - were the 
students at French or Russian schools, in 
Paris, Moscow or Kiew, This division in 
engineering education before the first 
world "sar was mainly due to the diplomatic 
relations which existed between Slovenes 
and Croates with former Austro-Hungarian 
Kingdom and between the Serbian Kingdom 
and Franca or Russia. This orientation to- 
day still exists. 

To get the idea or the organization of 
such a technical high school let us see 
the technical high schools in Zagreb, 
At the beginning, in i919, there were 5 
departments: civil engineering, architec- 



ture, mechanical and electrical enginee- 
ring, technology and shipbuilding enginee- 
ring. In later development 3 other depar- 
tments were foreseen - surveying, commerce 
and safety engineering. 

The first teachers were engineers who mo- 
stly graduated at Austro-Hungarian engi^ 
neering schools but a great number of pro- 
fessors (not only in Croatia, but also in 
Serbia and Slovenia) were Russians, among 
them should be mentioned professors - 
Timoshenko f Hlit£i jev ? Ruski j, BilimoviS, 
Plotnikov, Cali§ev t etc. Immediately after 
the establishing the Technical High School 
in Zagreb several departments and labora- 
tories (which were used bu all departments) 
were formed. Although the politicic"*: situ- 
ation in the country was not very conveni- 
ent for- developing the technical founda- 
tion f r further growth of the country - 
the social sciences were at that tiiid pre- 
fered - but the technical high schools 
justified their existance and generally 
they steadily developed in all the coun- 
try. To show this in numbers J at Tehnical 
High school in Zagreb - in 1919, * : .v first 
year of teaching there were 255 students. 
In the whole country three high schools 
were attended by 950 students. 
Very soon, in 1926 already, because of the 
financial reasons, the high schools were 
transformed into colleges and joined to 
the Universities in Zagreb, Belgrade and 
Ljubljana, but without any essential chan- 
ges. The number of students increased 
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steadily , and already at the time between 
the two world wars a great deal of enginee- 
ring work (civil engineering, mechanical 
engineering, shipbuilding) was done by 
engineers educated at home. The engineers 
educated at home very soon took over the 
teaching at technical colleges. Between 
1930 and 19/10. a very gaod generation a 
very good generation of engineers gradu- 
ated at three colleges. This generation 
played a very important role during the 
war, and especially after the war, when 
the territory of Yugoslavia was heavily 
destroyed. Only about k0% of the railway 
system remained, about 40# of houses was, 
completely destroyed and there was about 
8-/o less population than before the war. 
These numbeB show us that it is important 
to have the technical staff, because about 
5-10 years after the war the whole country 
Sained the living standard higher than 
before the war. And almost no interven*' io- 
ns and help from the outside. 
It should also be m-e :■?■«-. :d that the acti- 
vities at the technic 1 „ ^1 leg' 3 in three 
capital cities were ''v.*. -. "jc]/ :-a;!tK Q d 
during the war - "if.ry iV.v rt.utfenta ana 
in fact no staff - tl.ft c^ffsrent armies 
were settling in laboratories, lectures 
and staff-rooms - so that at the end of 
the war only one laboratory for testing 
the materials remained - to tout tne ma- 
terials for the whole country, in 1949 
the laboratories in Belgrade arid J.juDljana 
and a new laboratory in Zagreb v;ere re- 
stored and equipped in such a way that 
the normal work could start. The same also 
happened in other fields of enginnering. 
Immediately after the war (19 i! 5) the num- 
ber of students increased immensely and 
since then a steady growth has been pre- 
sent. With the rising number of students 
the number of teaching and administrative 
staff also increased, and this was the 
reason for splitting the technical colle- 
ges into sn.aj.ler units. This happ/ened in 



1955 and at the main cities the technical 
faculty was divided into four or five 
collegesi architecture, civil, mechanical, 
surveying engineering, shipbuilding engi- 
neering, electrical eng., technology, 
geology and mining. 

Later, in 1960-65 the further separation 
was carried out - archite tural faculty, 
civil engineering and surveying faculties. 
In this way, seven technical faculties 
are the foundation for engineering educa- 
tion at the universities an the main ci- 
ties, in the meantime, from the 1950, in 
other Republics of Yugoslavia, universi- 
ties with various colleges were founded - 
at Sarajevo, Skopje and Titograd, as well 
in two other provinces - at Novi Sad and 
Piitrtina. In the time from i960 to 70 al- 
£~ b -er cities in all parts of the cou- 
ntry showed the ambition to open either 
separate faculties or complete universi- 
ty, however always following the sche- 
me which wr.s carried out in Belgrade, Za- 
greb and Ljubljana. Kost of these facul- 
ties were largerly supported and got the 
teaching help from the three more expe- 
rienced faculties. 

The today number of engineering colleges 
is about 50 and among them the dominant 
are civil, mechanical engineering and 
technology. 

To get the general idea in what extense 
the number of students and diplomas in- 
creased in last 50 years a survey was ma- 
de for technical colleges, table 1. 
At the moment the author hasn't got numb- 
ers for the whole country but an estimate 
could be ma'de. 

1919-44 1944-56 1956-68 

Average per 
year 



300 



1100 



3000 



2. Teaching possibilities and methods 
It is clear enough that the way of tea- 
ching depends on the teaching staff . In 
the first years of technical high schools 
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in Yugoslavia there were a lot of Kujsian 
professors and it 13 obvious that the ba- 
sic knowledge was given in the way as it 
was done at that time (about 1920) in Ru- 
ssia' solid foundation in ma thematics, f rom 
the applied mathematics to the theory of 
co/ntinuum media, h; draulicw, thermodyna- 
mics, electricity, structure theory, phy- 
sics, chemistry etc. The main characteri- 
stic - starting with most simplified / 
applications and going to more complicated 
ones. In other words, it was the inductive 
way of teaching with a strong emphasis on 
practical applicat ion*.. 

At the beginning; the theoretical explana- 
tions in lecture rooms wenvr followed by 
laboratory excercices and laboratory work 
only with few subjects, because laborato- 
ries were not well equipped and there we- 
re only a few laboratories. This kind of 
teaching was, in fact, reduced to the de- 
monstration in front of the whole clr^s, 
practicaly no individual work was ao:. ( -, 
No more than 5'° of school hours - average 
for all technical colleges - wc^e al ted 
to laboratory exercices. It was , in some 
way, different at the different faculties 
- more- laboratory work at technological 
faculty. But , how time passed, more la- 
boratories were established and better 
equipped, so that there are today various 
ways to demonstrate with models, on the 
machine, with chemical experiments and 
testing methods, the behaviour of techni- 
cal material, but still one cannot be 
satisfied with number of hours students 
practise in laboratories and at the sites. 
At the moment they spend (from the number 
of lecture hours, at the Civil Engineering 
Faculty e. g. 3500) only 200 to 250 hours 
in laboratories, visiting sites and fini- 
shed structures. There is a more chance 
to work in the laboratory if the student, 
choose the graduation thesis in the fields 
where model testing test rasults of the 
materials and on the structures are pra- 



cticed. In this case the student can stay 
in laboratory longer by 250 hours. 
The situation is a little better at some 
other faculties e. g. mechanical engineering 
technology, electrical engineering etc. 
Lecture rooms usually haven't got any spe- 
cial equipment - at some lbctures an over- 
head projector may be used. It seems that 
there within the teaching staff is no need 
r n use modern educational means as e.g. 
slides, film-projector, or other audio- 
visual aids. 

The full-time studies at faculties has 
several times changed in last 30 years - 
from 8 to 10 terms, each ter:.i lasting 
14-16 weeks. The number of lecture hours 
per week also changed from 40 to 30, be- 
cause a shortening of working days from 
6 to 5 v,as introduced about 15 years ago. 
Today, at the most technical faculties 
the length of studiej is prescribed to 
9 terms. The last term is foreseen for 
work on the graduation thesis and for 
sitting for the last exams. 
If we take into account these time-tables 
we get approximately 3500 hours, about 
kOfo alloted to lecture hours and 60/6 to 
auditorial and laboratory exercices and 
individual work. 

Although very strict measures are under- 
taken to make students graduate in 4 1/2 
years, only a small percentage does it, 
5 1/2 years is at the moment the average 
at technical colleges. The reasons* still 
a too liberal relationship student-collegi 
In many cases, when a student has no su- 
pport from nis family and has no scholar- 
ship, he is forced to earn his living. And 
the last reason^ the teaching programmes 
and teaching possibilities are not stan- 
darized enough. 

However, it seems that the generations of 
engineers who graduated in Yugoslavia 
(only a very small number graduates abro- 
ad) went through a good training and acqu 
red good knowledge of engineering science 
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what is proved by Increasing capacities in 
industry, civil engineer Lag, power putttn- 
tuU t ot*\ , m thu I'otmrry, ^any Yugoslnv 
enterprises and factories havo also a 
very good reputation obroad - in European 
countries, at the Near Kast, in Kast Euro- 
pean countries, and also in 3011th America 
and Africa, 

Beside full-time studies, part-time stu- 
dies are organised at many colleges - 
these are usually evening schools or -?e- 
rrinar studies, The programme is basically 
the same or similar to the programme of 
the full-time studies. Perhaps the crite- 
ria at the exams is a little looser. 
Also to mention? the number of students in 
the first year of studies was limited un- 
til 1977. Only those who passed the entran- 
ce examination (mostly mathematics, physics 
chemistry, etc.) were admitted to the 
college, fore than 60\' of these students 
graduated in an average time of 5 1/2 
years. In 1973 the entrance examination 
was partly changed, giving preference to 
student? who acquired a scholarship at 
factories, enterprises, conurunity servi - 
ces etc. As a result of this change, a. 
greater number of students was admitted 
to the first year ( a situation we alrea- 
dy hnd 15-2C years ago), It is intended 
to decrease the number of students after 
the first, term by exams in some basic 
fields - mathematics, physios, chemistry. 
This in some way replaces tr ; - entrance 
examination. It should be rre.-.tioned that 
similar trends are observed in many other 
European countries J Germany, Austria, etc. 
It seems that there are problems in balan- 
cing the number of graduate engineers at 
hifth schools and the demand for engineers 
in the country. At the moment, in Yugosla- 
via there is a lack of civil, mechanical, 
electrical engineers, and a surplus of 
architects, mining and technology engineers, 
Surveying is limited to general mapping, 
while mining or civil engineers are 



generally employed for measuring in ci- 
vil onginooring, 

3. Higher Do.gruen 

The special] j ; 0 n usually begins at the 
third year of studies and it is continued 
to the end of the studies. The degree of 
specialisation depends on the faculty, 
iJoine faculties have only a few orientati- 
ons e,g,at civil engineering - there are 
"nuallyistructural, hydrotechnical, tra- 
ffic and technology with organisation, 
At some other technical colleges there 
are more orientations and specialisations, 
students quite often finish first two or 
three years at some smaller college and 
continue studies at the colleg with a lar- 
ger choice of specialisations. It is usu- 
ally a faculty with longer tradition and 
broader choice of specialisation courses, 
At the beginning of the 70-ties the cour- 
ses for master's degree were introduced 
according to the law of high education. 
These are two year courses comprising a 
quite large quantity of lecxu-n hours ~ 
sometimes 40O-45O in two yea - and 
finishing with individual work, 
At first the programmes v/ere mainly theo- 
retical because the courses were consi- 
dered as a preparation and a foundation 
for the scientific work, in fact it was 
the .first step to doctor's degree, Experi- 
ence showed that only a small percentage 
of students had finished their studies 
and gained the rraster's degree - not more 
than 20;C, There are many reasons for this. 
The Cirst and the main reason: only very 
few attendants had enough free time to 
attend lectLures and study, Due to this 
fact the nurr.ber of lecture hours was de- 
creased and the number of different spe- 
cialisations increased, in this way, a 
spectrum of varieties enables students to 
choose what they are interested in, There 
v/ere attempts to organize the postgra- 
duate 
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ptudiau not; In order to *ut the mautur'n 
decree, hut an a kind of npoo InlUm ti on 
more or* itssiu practical, not pruparin/*; nan- 
d Ula ten for a doctor 1 si ilo^ruu v Anyhow, the 
interest for ti no h nourtiou wan tuna 11 or 
nono, Tho ruauoni tho qualifioa tlon dooo 
not give any pro forenoo In noci.nl ntatuu. 
There are, at tho moment, intent ionn of 
introduc inn; such "special is tic course a 11 
at technical colleges, an there is a long 
trad it ion at the medicine colleges, but 
not in tho form or forma J courses, but 
as a training under the supervision of 
the specialists in various fields, It is 
not easy to organise such training in 
technical fields because the locations 
are scattered and the training man-to-man 
could be realised and not e, g, as in 
hospitals a man-to-a-group. There are 
possibilities to organise such trainings 
at institutes, e,. 1 ;, for testing materials, 
or design offices, work shops etc, 

k. Possibilites and realisations outside 
faculties and high schools 

Since the end of the second world war 
more intensive "refreshing courses" and 
"spec ialist M courses have been organized 
at the "Association of Engineers and 5*e - 
clinicians" in all the republics of Yugo- 
slavia. They ha^e been mainly held in 
winter months when are not generally so 
intensive ac in other months. They usua- 
lly last two weeks with a fixed lecture 
programme and the laboratory or site work, 
Although these courses were thought to 
give the attendants the latest experien- 
ces and knowledge from the practice, it 
seems that it is not easy keep up with 
the progress. 

There is generally a great difference 
between people employed in enterprises 
and workshops, busy with daily work and 
problems, and the engineers working in 
scientific institutes, schools and co- 
lleges. 



Dt should bo mentioned that there In ftro- 
at.or number or tho flrot onou and certain- 
ly nu orflunifcud education may nolo a lot 
to overcome tho ftap and to ^at mora min- 
im to (I uotfinuo rlnf? u ta f f » 
It in tho same for all do^roon of qua.LL- 
f lentionn, the workorti ,^ot their experi- 
ence mainly through work at si too and 
workshops, when thoy pass some exanma then 
they go to higher qualifications, They 
often go abroad to work, They acquire 
skill and experience through worK and 
only a small number get it through orgft- 
ff.foudl education, 

There are, in Yugoslavia, exame3 for 
different levels of qualificitations.lt 
is differently organised in different 
republics. In some, the exames committee 
consists of members of one workshop or 
enterprise, in other republic exames are 
appointed by an official body - council f 
executive board , etc, 

5. New trends and experiments 

In education at all levels and in all 
fields (social sc iences, biology, techni- 
cal sciences, etc,) a new programme is 
established. It is a kind of permanent 
education. After finishing the eight 
year primary school youngsters attend 
schools for general education for two 
years, They lern languages, mathematics, 
physic s, biology, and soc ial sc iences. 
Next two years they attend special schools 
- engineering, handicraft, practical appli- 
cations etc, i£very two years the candida- 
te gets a higher degree - to the highest 
scientific and practical level. 
At the moment th ; J ~ef orm is already 
carried out in secondary schools and the 
results are not yet visible. Although 
the grading in education ha?-? **t.- inly 
many good sides there are « ■ \c 
in organizing such teaching ; > - i.on, 

but in a few years there wila ; ~ ,< 
results - to judge the failures i. xeses, 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

67 



9 On 

ERLC u 





Zlnuo Kootrunrtie, Ph.p, born 1915 in Staff nib, 
ftrnthmi I at Touhniowi Pamilfcy, civil KnSl- 
noerlriK Dpt, 1939, 19*0 - *5 employed 
Control ilrv!; enfllnuor in a private enterprise 
at ci.lt, ii |;(u)i road building, relnr, oonor, 
luffh bjilidlngsi ota, .19*5 AaaUtftnt Lecitqror 

rL i0 ?!ri°? 1 i ; aoult; y. lc ^ 2 «ot hlfl Ph.D. and 
Jrom 1953 I.oaturer in Toatinff materials, 
1950 - 59 LJonlor Lecturer at UnivoroUy of 
Khartoum ( Judan ), 1959 - 09 Anaiatent 
Professor in Theory of Solids. Tenting ma- 
terials and structures, Theory of Continuum 
media at Civil linft. faculty. University of 
^.a^reb. I969 - 7* Ikmn of Civil Hns. PacuLtv 
and Head of Uept, for moahanlou. testing of 
materials and structures, 
1952 - 56 member of K ILtik Central board 
President of Yugoslav Society of IVechanics 
member of Scientific Board of GIcJN , member' 
of 130 - committees, etc, 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

91 








mi 





SOME EXPERIENCES IN 
CONTINUING ENGINEERING EDUCATION 

JIM I ATIN AlVflBliCA 



HoNoqI of Engln««rlna 
Unlu-mlty of M«xlao 
IVUxlaa Oily 



I hi. rut I uo l' tun 

in W2b the Mexican Uovornmunt cre- 
ated .1 number of agunoiua to I.xj in charge 
at planning, building, ami maintaining 
public infras true twv. works. At the uamu 
time, as the highway network expanded, 
the number of hydraulic works increased, 
and urban development wan intensified in 
this country, the higher education insti- 
tutions offering engineering courses 
adopted new strategies and modified their 
curricula at the bachelor's degree level, 
in order to meet the growing demands for 
professionals in different branches of 
engineering . 

In about the year 1950, Mexico 
started to industrialize. The population 
began to concentrate in the cities, with 
heavy migration from rural areas. The 
population centers located in small and 
large cities transformed Mexico's rural 
image, initiating the change to an urban 
society. Those who were responsible for 
elementary, secondary, and higher educa- 
tion could not remain outside these cur- 
rents of growth and development. Conse- 
quently, in order to meet the new demands, 
the system of higher education began slow- 
ly to introduce changes into curricular 
structures, educational objectives, and 
the principal and lateral egresses from 
undergraduate studies . 

This country's technological advance- 
ment led to the creation by the national 
educational system of mechanisms for 
achieving speciali zation , particularly in 
the various branches of technology in all 
their manifestations. However, the poten- 
tial users of the new opening in techno- 
logical education did not obtain access to 
the opportunity for either specialized or 
postgraduate studies, due either to their 
socioeconomic limitations, lack of time, 
or even a marked lack of interest. This 
prevented the growing number of profes- 
sionals who had graduated from engineering 
schools to up-date their knowledge, and as 
time passed, because of scientific advan- 
ces and conditions associated with forget- 



ting, Ihnpu Welti no mechanism lor overcom- 
ing obsaloueenco of knowledge, 

Towards the end of that decade, 
[ton ^graduate engineering studies received 
a s t r o n g o t i mu 1 u s , In t h a doc ad e 1 9 60- 
19 7 0, the demand for up-to-date special- 
ists and professionals in some of the en- 
gine e r i n g disci p 1 i ne s i ncre a s e < 1 b e ca us e 
the country's industrialization solidified 
development , and particularly because con- 
ditions were favorable for the people's 
economic development . 

The need to have available not only 
a considerable number of engineering 
school graduates, but also a growing po- 
tential in specialized manpower, brought 
out the serious limitation occurring when 
professional knowledge becomes obsolete. 

Within this range of ideas, and due 
to + u Mapact on the Mexican intellectual 
pa a ■ f dissemination of the philoso- 

phy :ept of continuing education, 

stro .Tents of opinion were generated 

in favor of the institutionalization ol 
mechanisms to ensure that obsolescence of 
both academic experi ences and knowledge 
could be overcome . 

Continuing Education in the School of 
Engineering of the University of Mexico 

Formal programs for continuing en- 
gineering education in Mexico began early 
in this decade when, by a decision of the 
Technical Council of the School of Engi- 
neering of the University of Mexico, the 
Center for Continuing Engineering Educa- 
tion (CCEE) was established as a part of 
the School's Graduate Division, in July 
1971. The site chosen was the Mining 
Palace, at one time the site for the old 
Royal Mining School and later for the Na- 
tional School of Engineers , and the cradle 
of Mexican engineering. 



Frorr th*- cirr 
present 1 ■■' 

attended by vo . 
The courses ;an u 



it was created to the 
^>ur~es have been given, 
'.ian 15 ,000 engineers, 
divided into three cate- 
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KorietH the Hvt\\: include!* thaqe designed 
to uopve thu nuuttu of private rind flovupn- 
menUT ttiiturppifleM, a^ena-Uni , »uu I Ins t-itu- 
tio\u\ Minting fluppopt from the llnivornl ty 
of M«Kivu»'a academic «xpori«iiau (imUitu- 
tivml tsouvaefl)| thu uuaQiul tjuaudeti open 
aouvaea diraotad towarUn nnyonu -Inlwon 
m hiunfl trained op aaqu-iring know-Uul^n 
rihoul; Pep tain nuUJeqtti i and the third in- 
QimlciQ ( aovuniQti of tipuaiiil lu,it (on Ln whiuli, 
hy utriat aoinpl.Uuiou with ut-uuin requiru- 
montu, araditu uau bo earned towardu a 
mautor'a degree. 

Continuing education tor engineers .in 
a Pu.U novelty in Lhu UMuhing-loarning 
proutitia, winoo Lhu muthoda, uyotomu, and 
procedures in the tranum.it tal and roaop- 
tion of eduoa t.ional mosiuagim are directed 
towardu mooting the expectations of thoao 
who, becauuu of their ago, socioeconomic 
situation, and the rank they hold in their 
organizations, require special treatment 
in order to return to formal education. 

In 1975, the CCEE intensified its re- 
search and publication activities, making 
a qualitative leap by means of the system 
of remote, personalized education. This 
strengthened the prestige of continuing 
education in Mexico and facilitated access 
to it for a considerable number of profes- 
sionals who, because of a variety of li- 
miting factors, could not attend classes 
in the Mining Palace. 

In 1977, the CCEE's publishing facil- 
ities made it possible for the experience 
of outstanding professionals to be trans- 
formed directly into manuals, books, notes, 
and tt:su; which support the learning pro- 
cess. Engineers and professionals from 
other disciplines making use of the CCEE 
began to find that the Mining Palace was 
not only a ^ magnificent architectural monu- 
ment constituting a cross section of the 
purest neoclassic style, but p~ ;o provided 
the optimum conditions for est clashing 
new professional relationships, better cul- 
tural horizons, and above all, an authen- 
tically humanistic dimension. 

A summary is given below of some gen- 
eral aspects of the CCF,E ! s experiences in 
the seven years since it was founded. 

Methods for Anal yzing the P-.eds in Contin - 
uing Education Pr o prrjnr 

This activity is carried out through: 

a) Direct contact at top decision- 
making levels in official and pri- 
vate institutions employing engi- 
neers in considerable numbers. 

b) Specific consultations with pro- 
fessional associations and col- 
leges of engineers and related 



i'ephn 
a on 



f ioldu . 

n) Jlpea.il jo iitnditHi of manpower 

needs uonduatud by the University. 

d) IUpmiU .luunuUfiUonn wi th pro feu- 
UQPM and alumn L , 

jjlMiLlw IVoinnt .uip ii nnt.inu.inK Kduaa- 
I Tofuvunh — 



In general, thin activity is car- 
ried out through; 

a) Preparation of an annual bro- 
chure, giving the schedule for 
the whole year. 

b) Preparation of specific brochures 
containing detailed information 
about the objectives, subjects, 
professoro, costs, and other per- 
tinent information for each of 
the events indicated under point 
a) . 

c) A specialized directory, which 
is constantly revised and up- 
dated, containing the names, 
addresses, and areas of interest 
of 20,000 engineers, architects, 
and members of related profes- 
sions. The participants in all 
courses are automatically in- 
cluded in this directory. 

d) Announcement of forthcoming ac- 
tivities in professional jour- 
nals. 

e) Newspapers and other general 
communications media, with use 
also made of the Uni versi ty 1 s 
own media (radio and periodicals). 

f) Preparation of a poster showing 
each month ! s events. 

Costs Associated with Continuing Education 
Programs 

Every event is handled as a project. 
/ budget is prepared covering direct and 
indirect expenses , which provides an es- 
timate of the number of participants re- 
quired to cover the cost and a payback 
quota is set. Self-sufficiency is sought 
in all cases. In Table 1, a breakdown is 
given of items and percentages for a M-0- 
hour continuing education course with 
Mexican professors . 

Table 1. 

General Budget for an Open Course 
Item % 

1. Fees for professors and con- 18 
sultants CincQmding coordination) 
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Jtem % 

2, Teaching materials 19 

3» Promotion: newspapers > bro- 15 
ahures , and pouters 

*t, Certifioatoa 2 

5» Refreshments and saaial event 1 

6. Rental of equipment 1 

7. Copiea and transparencies M 

8. Rental of classroom 2 

9 . Miscellaneous expenses ; sta- 4 
tionery, telephone, electricity, 
water, gas, etc. 

10. Maintenance of office facil- 7 
ities and depreciation of 
equipment 

11. Direct administrative expenses: 26 
salaries and fringe benefits 

12 Contingencies 2^ 

Total 100% 

La tin- American Panorama 

Latin-American countries with close 
ties to Mexico, through the affection felt 
among sister nations, in view of the po- 
tential for technological education in 
these countries , sought an approach by 
means of which there could be a sharing of 
experiences, criteria, and technologies. 

In keeping with its basic philosophy 
and the principles on which its autonomy 
is baS'.d, the University of Mexico wished 
to re^oond to these proposals for sharing 
with deeds. It therefore organized sever- 
al exploratory events with sister countries 
such as Ecuador, Guatemala, Colombia, Cos- 
ta Rica, and Peru. 

Worth highlighting, however, is the 
program conducted in collaboration with 
the Guayas College of Civil Engineers, in 
Ecuador. Under this program, four or five 
courses are given per year, taught by the 
most outstanding Mexican ^ prof essors . Since 
the program was started in 1974, sixteen 
courses have been given, with an average 
duration of 32 hours per course, and the 
participation of more than 1,600 Ecuadoran 
professionals. In 1978, the University of 
Santo Domingo, located in the city of Gua- 
yaquil, was incorporated into the program. 

The initial explorations revealed 
that there has been an intensive accelera- 
tion of continuing education in Latin Amer- 
ica, but with the serious limitation that 
no methodology can be seen that fully 
meets the increasing demands for it, par- 
ticularly in the field of engineering. 

The Latin-American countries 1 rate of 



eaonoifue grouch does not correspond to 
the fast population growth) and conse- 
quently does not meet the demands for 
housing, clothing > food, hygiene, and 
aaaosa to culture, These aspects are 
closely linked to the proaesn of planning, 
building, and maintaining publ.ia works to 
provide the infrastructure, housing and* ur- 
ban servioes, and to other branahes of 
engineering , 

Moreover, the development or a-;, 
munications , electronic, and f \.. terns en- 
gineering has led to further ensifica- 
tion of the problems, becflito >p to 

1960 not all the engineers r ng 
from engineering schools he; i-to- 
date knowledge and experitii. dred to 

operate methods, systems, a* jcedures 
of different types require'! b> anrtuGlry, 
construction, and the demand iov services, 

To the above panorama mur>t be added 
the progress that occur. . -i u the field 
of sanitary engineering aftb 1j60. The 
degradation of ecosyst , together with 
the problems derived f r w.a the lack of 
planning to prevent environmental pollu- 
tion, were other aspects that contribu- 
ted to intensifying and making more acute 
the lack of specialized technicians. 

In order to save time, a summary 
of the phenomenon can be made on the ba- 
sis of modernity and the extraordinary 
advances in the different specialities 
that make up engineering activities. 

The great majority of Latin-American 
countries, with some differences in the 
time span, were faced by the same problem, 
with a growing demand for continuing en- 
gineering education seen in all of them. 

In our case , the series of encoun- 
ters with continuing education institu- 
tions now existing in some countries 
facilitated the acquisit.^.n of points of 
reference, and we must admit that they al- 
so allowed us to discover some educational 
innovations . 

From what has been observed so far, 
other countries also have considerable ex- 
perience. It is to be found in different 
places, and the possibility of access to 
it is made difficult by distance and the 
lack of institutionalized mechanisms for 
sharing this experience. 

The occurrences mentioned above re- 
present the cristalization of the first 
effort. It is now up to us to take ad- 
vantage of the occasion offered by the 
First World Conference for Continuing En- 
gineering Education to generate the meth- 
odology and systematization required to 
establish channels of communication,- pro- 
voke interactions , encourage shared activi- 
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itiea, and parhapa oven analyze the poaai- 
bilxtiea of lowering coata through joint 
efforts. 

Within this range of ideaa , there io 
an urgent need to renew the efforts of 
(solidarity that unite ua and oonBoioualy, 
rooponuibly, and enthusiastically present 
a proposal to the Resolutions Committee 
of this Conference; that the Latin-Amori- 
can Conference for Continuing Engineering 
Education should be institution . ! i zed , A 
Conference of this size would not become 
bureaucratizedj beaause the site for it 
would be moveable, its officers would be 
changed periodically, and it would not in- 
volve any budgetary commitment, but it 
would amply facilitate the exeoution of 
shared projects conducted as joint efforts. 



The seat for th 
ference for Continui 
tion would be the co 
the assembly, where 
tariat would functio 
ting members-at-larg 
gation of seeking to 
tives assigned to th 
these objectives , th 
stressed : 



e Latin-American Con- 
ng Engineering Educa- 
untry designated by 
a technical secre- 
n, but the participa- 
e would have the obli- 

achieve the objec- 
e Conference, Among 
e following should be 



0 Planning and organizing the sharing 
of experiences, starting with the 
creation of a documentary center in 
each country specializing in con- 
tinuing engineering education. 

0 Installing, through a teleinforma- 
tion system, terminals that would 
facilitate access to systematically- 
Organised repositories, for the pur- 
pose of strengthening the education- 
al technology of continuing educa- 
tion . 

0 Generating instruments for rapid, 
timely, suitable international 
communications as an aid to the 
attainment of the above objectives. 

The person elected as President of 
the ^ Conference would be responsible for 
seeing that those who voluntarily commit 
themselves to participate in it shall un- 
selfishly and without quibbling contribute 
their experiences, share the results of 
their research, exchange curricula, and 
intensify internationalized production of 
printed material in which the approach is 
that of continuing engineering education, 

A second stage, after the Conference 
is set up, would be the establishment of 
the Latin-American Institute for Continu- 
ing Engineering Education and its corres- 
pondent institutes located in the cities 
designated by each country. This struc- 
ture, which is perhaps Utopian at this 
time, might be one of the few solutions to 



enaure harmonioua functioning under the 
immense umbrella of continuing education. 

We believe that through either the 
Conference or the Institute, there Would 
be intensive participation by universi- 
ties, politechnioal, and technological 
institutes i and in general, aentera for 
higher education whore any of the spe- 
cialized branahea of engineering are 
taught , 

To withdraw from the universities, 
which has become a characteristic , in 
modern times, of mankind 's intellectual 
trajectory, would be to condemn both the 
Conference and the Institute to a deplor- 
able failure. This proposal should be 
endorsed by those who,becauae of their 
rank and from the legal standpoint, bear on 
their shoulders the grave responsibility 
of combatting obsolescence in knowledge — 
a fight to which we all should be commit- 
ted . 

In presenting this p^per, I request, 
both personally as a participant in this 
Conference and in my role aa a member of 
the university community, that these pro- 
posals be included among the resolutions 
adopted . 

In the above circumstances § I agree 
with Ortega y Gasset that technology can- 
not exist without humanized intellect, 
nor can humanized intellect exist without 
technology . 

Conclusions 

1. The World Conference of Continuing 
Engineering Education should propose 
mechanisms to continue doing research, 
conducting studies , and carrying out 
educational projects, both scholastic 
and non-sholastic , so that the prin- 
cipal definition of the meeting being 
held in Mexico City will be the crea- 
tion of participative instruments at 
the Latin-American level to extend in 
time and space the fruits produced 
here , 

2, It is suggested that the resolutions 
adopted by the Conference should in- 
clude an initio attempt to define 
the objectives, policies, functions, 
and programs for the operation of a 
system of technological-educational 
exchanges with the voluntary partici- 
pationof those registered as repre- 
sentatives of universities and insti- 
tutions of higher education, or on 
their own behalf, in order to create 
an American Conference of Continuing 
Engineering Education, with its seat 
to be determined by the final plenary 
assembly , 
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Psychopedagogical, pedagogical, aca- 
demic, educational, and didactic es- 
periences derived from the operation 
of teaching- learning systems in con- 
tinuing education should be shared 
among the centers where it is util- 
ized, at the regional, national, and 
international level, in order to en- 
rich the store of knowledge in this 
field and make available points of 
reference through which costs can be 
lowered, results optimized, and new 
opportunities created for extending 
and intensifying the use of continu- 
ing engineering education. 

The similar nature of economic devel- 
opment conditions in many Latin- 
American countries makes possible the 
harmonious use and appropriate appli- 
cation, through the necessary adapta- 
tions , of continuing education tech- 
nologies, provided that the study 
curricula are linked directly to the 
solution of the particular problems 
affecting each Latin-American region. 
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Summary 

The following paper describes the methods 
used by the Engineering Faculty in the University 
of Surrey to develop continuing education in the 
form* of short courses and Higher Degree courses 
3nd the philosophy concerning industrial liaison 
essential to these activities. 

Introduction 

In Britain, University engineering courses at 
undergraduate and postgraduate level were intro- 
duced with the express objective of educating 
leaders for industry. For many years large Comp- 
anies, like Metrovicand British Thomson-Houston, 
supplemented these courses with practical experi- 
ence through their Graduate Apprenticeship schemes. 
Engineering is, of course, a comparatively new 
University discipline. Some would say, in fact, 
that it is only now beginning to achieve academic 
respectability, despite its undoubted importance 
as a profession for many centuries. Other countries 
have also adopted the academic ideal that the mind - 
can be developed only through one of the tradition- 
al intellectually demanding disciplines. It has 
taken a long time to realise and accept that this 
ideal can still be achieved, and an academically 
acceptable University course can at the same time 
be vocational and equip students for careers in 
industry and commerce. 

In many Western countries no attempt was made 
to fit engineering courses into an existing 
University framework, and special establishments 
were set up to teach engineering at a very high 
level. In the United Kingdom, however, Depart- 
ments of Engineering were created in most Univers- 
ities as they have grown up over the past century 
or so, but it is only since the end of World War II 
that their importance to the nation has come to be 
recognised by Government and society, and a 
special effort has been made to strengthen them, 
and to emphasise the need to increase their contri- 
bution to a modern, industrially-based society such 
as Britain. 

In the late 1960 's several Colleges of 
Advanced Technology were raised to University 
status as Technological Universities. These 
colleges already had a long history of teaching 
practically-orientated engineering courses, and 



had been responsible for educating design engineers 
as well as technical craftsmen. They were able to 
combine the necessary scientific fundamental 
theory with engineering practice - a combination 
essential to good engineering. 

The University of Surrey is one of this gener- 
ation of British Universities, Its Charter expressly 
states that collaboration with industry should 
occur at all stages in the teaching process, and 
in all activities of the constituent departments 
of the University. This paper describes some of 
the ways in which, by collaborating with industry, 
courses and curricula can be developed to meet the 
ever increasing need for continuing education in 
any rapidly developing discipline. 

The Need for Continuing Education 

It is of crucial importance that education in 
engineering beyond first degrees level should be 
both relevant and applicable to the students' 
careers. No matter how good the liaison between a 
University Department and industry may be, it is 
never easy to define industrial requirements and 
develop the courses to match them. 

An industrialist or businessman recruiting a 
raw graduate engineer has certain basic require- 
ments in mind; the ability to assimilate new tech- 
niques, and to analyse and synthesise systems, some 
of which will be novel; personal qualities includ- 
ing the ability to work in a team, and to commun- 
icate ideas and findings verbally and in writing. 
These requirements must be kept in mind at all 
stages and levels in the educational process. 

Among the aims of any course are the follow- 
ing:- 

a) The development of a critical approach to 
engineering and scientific problems. 

b) The provision of a sound knowledge of 
underlying principles. 

c) The provision of knowledge of current 
practice. 

d) Creation of an awareness of associated 
problems and techniques for their solution 
in areas. 

e) An introduction to the sociological implicat- 
ions of the field of study. 

f ) The development of an ability by using one's 
own resources. 
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g) The development of individuality and ingenuity* 

The last two involve personal qualities and 
abilities which vary with the individual and are, 
of course, impossible to plan. However, the Uni- 
versity experience at any level at least provides 
the atmosphere in which these qualities can grow. 

The first two are probably more applicable to 
undergraduate teaching than to postgraduate or 
continuing education. Cut newly graduated 

engineers, who are undoubtedly well-versed in 
their relevant subject matters, and competdnt to 
use their Knowledge in design and development work, 
quickly come to realise that there are gaps in 
their knowledge when they are forced to apply them- 
selves to industrial problems. Not all degree 
courses cover the same subject matter, none can 
possibly cover all subjects, and many teachers are 
inclined to concentrate on areas they have made 
their own specialty. A certain amount can be done 
to fill these gaps from their own resources, but 
the need for the provision of opportunities for 
continuing education in the form of up-dating and 
refresher courses quickly ' becomes apparent. (The 
number of in-house courses provided by the larger 
companies is an indication that this is well under- 
stood. ) 

Aims c), d) and e) most certainly apply to 
continuing education. In a rapidly progressing 
field such as Electronic Engineering, current 
practice changes continuously, and the content of 
an undergraduate course syllabus may well be out- 
moded within five to ten years. Courses to update 
knowledge of particular specialisms are clearly 
essential. 

The interdependence of the dif ter-snt branches 
of engineering is becoming more and more apparent. 
Kor example, electronic instrumentation and control 
is playing an ever increasing part in mechanical 
and civil engineering, as well as in research in 
pure science and life sciences. There is a proven 
need for courses to help industrial staff to 
acquire an appreciation of other disciplines, and 
how the techniques these disciplines offer can 
help them in carrying out their duties. Discuss- 
ions with industrial companies have confirmed this 
view. 

Finally, one must examine areas which, whilst 
they are of great importance to industry, may well 
be too advanced for first degree study. It is 
difficult for an undergraduate student to apprec- 
iate fully the importance, for example, of a 
systems approach to his subject, or advanced 
business and management techniques, when he has 
had no experience of any of these. But when he is 
a few years into his career, this knowledge may be 
essential and, where better to study than at a 
University where appropriate courses have been 
developed in consultation with industry? 

Continuing education is equally important for 
University teaching staff: if a University is to 
satisfy course aims and objectives, it is obvious 
that the staff involved with teaching, including 
continuing education courses, are aware of the 



changing requirements of»industry. University 
staff must therefore interact as comprehensively 
as possible with their counterparts in industry. 
This can best by done by genguine involvement with 
real life industrial problems, and searching out 
the opportunities to make a genguine and useful 
contribution to the business of the companies. It 
is important to remember that the deletion of 
obsolete and redundant material from University 
courses is as necessary as the introduction of new 
materials, and close contact with industry helps to 
highlight this. At the University of Surrey we 
have successfully developed opportunities for cont- 
inuing education in several different waysithrough 
Masters 1 courses, snort, . intensive courses, and 
higher degrees through collaborative research. 
Close industrial contacts are maintained via the 
appointment of visiting staff from industry, stoff 
interchange, and making industrial experience in 
the rorm of project work an integral part of 
courses . 

Some examples of courses in our current post- 
graduate prospectus, and the experience acquired 
whilst planning and presenting these are now 
described. 

Masters 1 Degree Courses 

The Faculty of Engineering offers several 
M.Sc courses, but the Systems Engineering Course 
run by the Department of Elctronic and Electrical 
Engineering has been the one chosen for consider- 
ation ir. some detail in this paper. 

Some ten years ago two courses, one in 
Control Engineering and one in Computer Engineer- 
ing, were combined, and the resulting course 
introduced a systems approach to these fields, 
covering scientific principles, techniques of 
mathematical and statistical analysis and synthesis 
and up-to-date engineering practice. This proved 
a successful formula for several years. 

With advances in the field, and as much of 
the original material was incorporated in most 
first degree courses in electronic and electrical 
engineering', the Masters 1 course became more of an 
in-depth study. 

The course was taught mainly by staff of the 
parent Department but, where necessary, expertise 
was brought in from other Departments, and, in 
particular, staff from the nearly Research Labor- 
atory of a large multinational electrical company 
were beguiled into helping with the teaching. 
Industrial advice was sought during curriculum 
development, and largely as a result of -his, an 
optional telecommunications module was added. 
Most students were graduate engineers with several 
years industrial experience, and were supported by 
either government grants, or by personal means. 

In the mid-1970 ! s there was a significant 
recession in British manufacturing industry, with 
the inevitable accompanying cutback in government 
spending on higher education, and grants became 
scarce. To cope with this difficulty, it was 
decided to offer the course part-time as well as 
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full-time. 

The arrangements involved splitting the sub- 
ject matted into two parts, each taught on different 
days of th*. week. Full-time students could take 
both parts and spend the rest of the week consoli- 
dating by private study. Part-time students, by 
taking only one day away from work each week, 
completed the academic content of the course in 
two years. The arrangement proved a great success, 
since many industrial companies are prepared to 
give staff day release whereas a complete year 
would be out of the question. Student numbers 
have increased, and several companies have com- 
mented that the stimulus of spending a day a week 
at University has resulted in higher quality work. 

In response to the increasingly important role 
played by microprocessors and desk top computers in 
systems engineering, modules in microprocessor 
technology and applications have lately been added 
to the curriculum. 

At the University of Surrey great emphasis is 
placed on the training of engineers through pract- 
ice as well as theory, and all M.Sc students must 
carry out a three-month engineering pro ject , after 
successfully completing the academic part of the 
course. The project consists of technical and 
general planning, design, construction and evalu- 
ation work, a demonstration of understanding and a 
final technical report. Most projects are carried 
out in industry, the University stipulating that 
the project can be satisfactorily completed in 
three months. University and. company staff, 
jointly agree the project title and content, and 
jointly supervise the student. 1 s progress. The 
projects often provide the company with significant 
and useful results, and the University supervisor 
benefits from first hanc experience of a real 
industrial problem - a benefit ultimately reflected 
in this teaching. 

Short Courses 

In Britain industrial companies are encouraged, 
often by government training grants, to send staff 
on short, intensive courses organised by approved 
institutions. Such courses do not attract direct 
funding from the University Grants Committee, so 
in general must De financially self-supporting. 
They must therefore meet the needs of industry 
sufficiently well to attract students in reasonable 
numbers. Short courses vary in duration from one 
day to three weeks, and commonly have a follow-up 
course some time - perhaps a year - later. We have 
found that employers are reluctant to release 
staff for longer than three weeks, and the staff 
themselves are reluctant to be away from their 
jobs for longer. So we regard three weeks as a 
maximum, with a later follow-up if this is required. 

These are often up-dating courses in a partic- 
ular area of study, or broadening courses relating 
to a change in career pattern. A common example 
is engineering management. 

Short courses are normally held in vacation 
time, so making good use of University facilities, 



including the halls of residence, and providing a 
useful source of income. Surrey has a total of 
about 3,800 students, two thirds of whom live on 
the campus. We have been involved in specialist 
courses, but in addition the Department of 
Electronic and Electrical Engineering has for the 
past ten years run an appreciation course in up-to- 
date electronics. 

Originally the request for such a course came 
from a company who manufacture cigarette making 
machinery and were concerned about the lack of 
knowledge of electronics amongst their design eng- 
ineers - mostly mechanical engineers by profession. 
Over the years, the course has changed and devel- 
oped into a unit entitled ''Electronics for the 
Non-Specialist" and regularly attracts the self- 
imposed maximum of thirty students each year. 
Course members are usually graduates or the 
equivalent of several years* standing and their 
status varies from junior designers to managing 
directors or small companies. The delegates pay a 
course fee, which covers two books of course notes 
to the Department, and pay the: University separate- 
ly for accommodation and meals. The Departmental 
staff who teach the course are paid lecture fees 
from the income received. 

In line with the policy of emphasising 
practical skills wherever possible, a substantial 
amount of time is devoted to design experiments, 
enabling students to learn tnrough practice and to 
enjoy the acquisition of new skills. The interact- 
ion between students from industry and university 
staff is mutually beneficial. Course tutors make 
new contacts and discover specific problem areas. 
Discussions - often long into the evening - some- 
times throw light on novel applications of electr- 
onics in unexpected areas, and occasionally lead 
to joint development of new techniques and saleable 
equipment. In the first few years, students were 
attracted through advertisements in scientific and 
technical journals, but most now hear of the 
course through personal recommendations from 
previous course members. 

Short course activity is expected to grow 
very considerably in the next few years within 
the entire Faculty of Engineering, and we under- 
stand that more British institutions are investi- 
gating ways of using such courses in the process 
of gaining additional qualifications; this would 
be an added inducement to students, of course. 

Short courses are, however, expensive in 
staff time and effort. We estimate that each 
hour of lecturing and laboratory work needs 3-5 
hours of preparation. As we said earlier, they 
usually take place in vacation time and so eat 
into the time available for personal research and 
connected activities. They are residential, 
involving informal but invaluable evening sessions. 
If the activity is to grow to any extent, recog- 
nition in terms cf additional staff will be neces- 
sary, and University funding should take account 
of this. 

As a general rule, we would not run at the 
University a course designed specifically for one 
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Coop Any* but we have &«xmLtt«<l staff to give spec- 
ial in-houae courses - say for one day a Week for 
six weeks - as part of their consultancy activities, 

Collaborative Ph.D's 

All Departments in the Faculty of Engineering 
at Surrey have active research schools. Ph.D's by 
research are offered in many subject areas, and are 
normally embarked upon full- time immediately after 
a first degree , or after one or more years of 
industrial experience. 

We do, however, offer another route to the 
Ph.D and accept students working in industry, 
provided that the project on which an applicant is 
working is of the right standard, and can be guar- 
anteed by his employer to last for at least three 
years. He is then supervised jointly by a suitable 
member of the company's staff ana a University 
member. 

University research is often criticised by 
industry for being irrelevant, too long-term, or 
too speculative, but the collaborative Ph. D project 
described above is obviously of genuine and immed- 
iate interest to industry; any criticism must then 
be laid at industry's door, since the project is 
one of its own. Joint projects, where both in- 
dustrial and University facilities are used by the 
students, can sometimes be arranged, and these are 
clearly of great mutual interests 

Collaborative Ph.D's generally take somewhat 
longer to complete than the traditional form of 
full-time postgraduate study, especially at the 
thesis-writing stage, but these students are enor- 
mously appreciative of the opportunity to gain a 
higher degree, and to undertake a really thorough 
study of a topic, which otherwise might never have 
been possible for them. It is expected that the 
numbers registering for collaborative higher 
degrees will grow as contacts increase between the 
University and industry • Certainly this type of 
university research cannot be said not to be geared 
to the needs of the nation. 

Other Areas of Industrial Collaboration 

In order to develop relevant courses for a 
programme in continuing education, as many contacts 
as possible must be made between industry and the 
Universities, and the most important and fruitful 
of the approaches we ourselves have used are now 
briefly mentioned. 

Visiting staff, many of whom hold senior 
management posts in industry and national centres 
of scientific research, have been appointed. They 
advise on current problem areas in engineering and 
modern industrial technology, and give invaluable 
help in development of courses. Academic staff are 
encouraged to make extensive visits to other est- 
ablishments in return, to learn the newest develop- 
ments and to contribute actively whenever possible. 

Research and development contract work is 
undertaken by all the engineering departments, and 
one group in particular, the Industrial Electronics 



Unit, was set up specifically for the task of pro- 
viding an R and D service to industry at a pro- 
fessional level. Teaching staff act as project 
leaders and so are involved with the development 
of ideas to the prototype stage, or the design of 
instruments to the customer's specification, and 
even in very limited production runs. Through 
this Unit, important and interesting problems are 
studied and industrial contacts are deepened and 
extended. The Unit has a current turnover in 
excess of £200,000 per annum at the present time, 
and its earnings are used to supplement the re- 
search equipment grant, and finance many other 
departmental and University activities. Less 
tangible but equally important benefits are re- 
flected in teaching at all levels. 

The Future 

This International Conference would not be 
in progress if there there were not international 
agreement that frequent updating of knowledge, the 
acquisition of new knowledge and skills, and even 
career changes will be necessary for all practis- 
ing professional engineers in the future. This 
most certainly applies to the United Kingdom. 

The rate of change in technology is rapid, 
and anyone who becomes committed to a narrow 
specialism will soon find himself redundant. 
Universities must increasingly become, centres for 
continuing and changing education, whilst main- 
taining their traditional role as centres- of 
scholarship and excellence. 

This needs adaptability and swift recognition 
of trends if Universities are to be able to pro- 
vide at the right time courses which allow engin- 
eers to become familiar quickly with new techniques. 

Curriculum development at all stages, includ- 
ing postgraduate and post-experience, must in 
future become a continuing process. More short 
courses are needed. M.Sc, courses, if they are to 
survive, must offer part-time as well as full-time 
programmes.. In 1978 two new such M.Sc. courses 
were instituted at Surrey - one in Geotechnical 
Engineering and one in Energy Engineering Manage- 
ment. Initial support for both is encouraging. 
In the case of the latter course, a one-day con- 
ference was held at the University to enable 
industry to comment on and to advise on the pro- 
posed curriculum. This helped greatly to ensure 
its relevance to industrial needs. There will be 
increasing use of industrial expertise in the 
development and teaching of such courses, and 
industrial liaison will become even more important 
as courses are directed towards industrials needs. 

There are, of course, other groups involved, 
apart from those in industry for whom opportunities 
for continuing education are of vital importance - 
for instance, schoolteachers. At Surrey we have 
for the past few years run an evening course in 
"Electronics for Schoolteachers". 

It is hoped that the necessary level of fund- 
ing will be made available to support the develop- 
ment of our continuing education programmes, and 
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that tho effort neodod to mako tlieao auccuanful NnTP 
will bo recogniaod. In any aaae, In Britaini 
induatry and tho Unlvoraltiea muat pool thoir 

abilltien and oxpertiao to enable engineers to Dr. Brown and Audrey J . Perkins Were 

take an ever more important part in the wealth- unable to attend conference and 

producing activities of the nation. Mr. P.J.R. d'Authro.u 

Course Diroctor 
Honours Degree in Enoinoarlng 
University of Surrey 
Guildford, Surrey, England 

made the presentation at the confer- 
ence. 



MISS AUDREY J PEKKINS 



Miss A J Perkins joined tho Department of Electronic 
and Electrical Engineering u\ 1968, after some yeurs 
of employment in personnel management and research 
administration in the electrical engineering 
industry. She is a Member of the Institute of 
Personnel Management . 



Dr, Gwyn Brown graduated with B.Sc. Honours 
from Southampton University in 1962 and 
with a PhD in 1966 having performed a project 
on Electron Beam Technology. He spent sor.ie 
time at the Royal Aircraft Establishment 
working on Airbourne Communications before 
joining the Department of Electronic and 
Electrical Engineering, University of Surrey. 
His teaching interests include Circuit Electronics, 
Semiconductor Physics and Devices, Materials 
Science and Computer Engineering, with research 
interests in the fields of Ion Implantation 
and Device Physics. He has been on various 
working parties on new courses and curriculum 
development, was recently Secretary of the 
Staff Assembly of the University and is respons- 
ible for all undergraduate admissions to his 
Department . 



78 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 




THE WISCONSIN MODEL 



John P. Klua 

Chairman, Department of Engineering 

and Applied Science 
Univeraity of Wiaeanain-Extenelon 
Madison. Wisconsin 



1. Background 

The United States, a country of just over two 
million people, employed an average of 1,267,000 
engineers during 1977. In that same year, a 
national study indicated that the University of 
Wisconsin — Extension's Department of Engineering E. 
Applied Science (UWEX-Engineering) was the largest 
organization of its kind in the country, providing 
fully 15% of all university-sponsored continuing 
engineering education. 

The breadth of offerings at UWEX-Engineering 
varies from two-day institutes to three-month 
evening courses on the electrowriter network 
(where instructors lecture, answer questions, and 
communicate through an electronic blackboard with 
groups of students around the state); from a 
correspondence course taken by an engineer in 
Saudi Arabia to a video cassette course in 
Milwaukee . 

During the fiscal year 1976-1977 UWEX- 
Engineering served 18,000 engineers and related 
staff. Of these, about 60% came from within 
Wisconsin and 37% came from others of the United 
States. Three hundred and ninety-seven came from 
other countries. 319 of these from Canada. Our 
department serves approximately 20% of Wisconsin's 
26,000 engineers each year. 

Historically speaking, the objectives of 
UWEX-Engineering are rooted in what is described 
as the M Wisconsin Idea',' an educational philosophy 
set forth three quarters of a century ago by one 
of our university's most memorable administrators, 
Charles Van Hise. As the philosophy is usually 
expressed, "The boundaries of the campus are the 
boundaries of the state," the university is viewed 
as a resource to be used for the benefit of all 
Wisconsin's citizens. This philosophy makes its 
greatest impact in the extension field, where 
professional development programs have been 
offered since the Wisconsin Idea's inception. 



Objectives 

^ UWEX-Engineering 's mission is to unite the 
teaching resources and research knowledge of the 
University of Wisconsin system with the expertise 
of industrial leaders in order to improve both the 
economy and standard of .living. 

Within this broad mission, the particular 
objectives of the department, as listed in the 
Annual Report and the Administrative Policy Handbook, 
are as follows: 

1. Provide opportunities for continuing 
education and professional development of all those 
who are professionally concerned with science and 
technology. . .engineers, physical scientists, archi- 
tects, planners, technical managers and leaders, 
and technicians. 

2. Structure programming to be both conve- 
nient and beneficial to the individual student, 
permitting faculty guidance to be provided where 
needed. 

3. Qnphasize programming directed a*" current 
problems, both national and local, of technical, 
economic, and social concern. Establish and promote 
technical programs that are in the best interest of 
industry, our public, and the nation. 

4. Make interesting and educational courses 
in science and technology available at multiple 
levels in order that: high school and college 
students may make up deficiencies; and the general 
public may learn about and better understand many 
technical and scientific areas. 

5. Relate all forms of technical information, 
knowledge, and research to the needs, as they are 
perceived, of both technical and non-technical 
people. Encourage interest in science and technology 
for all walks of life. 
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6, Offer technical continuing education to 
meet any needa that are not being satisfied at 
present, 

Continuing education is preeented moat fre- 
quently aa aoma combination of live lecture, 
discussion, notes, and reading materials. Hie 
combination in each case ia designed to meet the 
students' needa and deliver content with maximum 
effectiveness , Frequently these forma are 
influenced or further combined with a one of the 
lea a conmon formate and media, moat of which can 
be uaed to carry the full teaching load in lesa 
conmon circumstance a . 

UWEX-Qigineering work a through the following 
formate , all of which will be deecribed in 
section 5, "Format:" 

Inetitutee 

Short Courses 

Workshops 

Evening Classes 

Correspondence Courses 

Electronic Media Programming 

ETN 

SEEN 

Cable TV 

Video Cassettes 
The Professional Development Degree 

The most popular formats at UWEX-Engineering 
are the two-day institutes and the one- to three- 
week short courses, grown from a total attendance 
of 6,700 five years ago to 14,000 last year. 
These will be the main formats discussed where 
the answers to questions will differ for each 
format. 

2. Needs Analysis 

Determining needs is the most critical part 
of continuing engineering education progranming. 
UWEX- Engineering faculty first assess and cate- 
gorize the types of clientele they are serving and 
then see what are the needs of each clientele 
category. Faculty put more than k of their 
efforts into studying the educational needs of 
those in the field, keeping track of new tech- 
nology, new fields of engineering practice, new 
legislation, and changing national needs. 

Geographically, about half the enrollment in 
UWEX-Engineering programs comes from within 
Wisconsin; outeide of the state enrollment drops 
off with increasing distance, except for a con- 
centration of enrollments in the highly industri- 
alized and densely populated northeastern U.S. 
A similar effect is noted on the local scale, with 
high enrollment concentration near Madison, and 
enrollments dropping off with distance from 
Madison except for a high concentration in the 
populous industrial region of southeastern 
Wisconsin. 

UWEX-Engineering 1 s attraction in the national 
and international continuing education market can 
be ascribed largely to our institutes and short 
courses , due to their unique and highly specialized 



nature and the broad spectrum of intereatp which 
they serve. UWEX-Engineering 'a influence within 
the state is somewhat different and extends chiefly 
to five manufacturing areas; 1) nonelootrical 
machinery, 2) food and related products, 3) trans- 
portation equipment, i|) paper and related products, 
5) electrical machinery, in addition to smaller 
indue tries such ae chemicale, clothing and furni- 
ture, 

Our faculty ie continually alert for problem 
areas that persist or to new concerns that arise 
which involve science, technology, the professional, 
the state and the public The department maintains 
the flexibility needed to respond to these prob- 
lems and issues when they are perceived. And to 
whatever degree is possible we try to detect and 
be alert to clues that will suggest tomorrow^ 
problems ... to forsee them in advance of critical 
need. 

As an example, one area of concern in which 
UWEX-Engineering has been active is that of 
energy conservation/reduction/management, a very 
serious concern at state and federal levels and 
for industry and the public. Last year, a new 
unit called the Energy Technology Center was 
formed within the department and several of the 
faculty assigned to guide its programs and projects. 
As well as a substantial number of our regular 
programs directed at specific energy problems, 
energy topics were included in various other pro- 
grams. Several are listed below: 

SOLAR ENERGY THERMAL PROCESSES 

ENERGY MANAGEMENT FOR MANUFACTURING PLANTS 
INDUSTRIAL PLANT BOILERS— MEASURING AND 
IMPROVING EFFICIENCY 

CONDUCTING ENERGY USE SURVEYS 
BUILDING ENERGY STANDARDS AND CODES 

ENERGY ASPECTS IN RESIDENTIAL DESIGN 

AND CONSTRUCTION 
COMPUTER PROGRAMS FOR EVALUATING BUILDINGS 
AND SYSTEMS PERFORMANCE (in energy use) 

ENERGY — COMMERCIAL BUILDINGS 
ENERGY CONSERVATION IN WASTEWATER TREATMENT 

ENERGY FROM WOOD AND BARK RESIDUES 
HEAT PUMP APPLICATIONS 

One of the Energy Technology Center's special 
projects was to develop a program entitled 
"Boiler Plant — Combustion Efficiency Improvement." " 
The two-day program is intended primarily for 
operators and personnel of gas or oil-fired 
boiler plants in Wisconsin and was designed to 
be presented at a wide variety of locations around 
the state. A total of 30 sessions were planned 
for the first year. 

The Energy Technology Center staff began 
another crucial phase of programming with the 
planning and development of the nation's first 
formal Energy Management Certificate Program, since 
renamed the Energy Management Diploma Program. 
The program includes both the Energy Management 
Diploma and the Advanced Energy Management Diploma; 
the first is a general course of study designed to 
serve the needs of all practicing energy managers 
and engineers. The second is aimed at specialized 
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practices aiich as plant engineering, hilldim 
design, waeatch-davalarmant-clenwotTOtLon, m\ 

In addition to the area of energy, npeo.ta.1 
eirajhaaea have alao been made in puoh areafi ao 
Building, Conatruotlon and Houaing} the problem 
and needs relating to publio welfare , public worko 
and planning on the ccmruaity, munioipa.1. , urban and 
regional levela, safety, accident nreventicnTand 
health \ waate manasement and materlala rocyolings 
legal and liability issues and environmental 
impacts. 

Needs assessment comes in many forma. In a 
review of institutes and short courses conducted 
by this department, the following were categorized 
in order of importance as sources of course ideas: 
c Rank of 

g QUrce , Importance 

Inquiries— The most important and i 
efficient barometer of continuing 
education needs is the interest 
voiced by professionals in the 
field. 

Evaluation Sheets — AttpnHppg at con- 2 
tinuing education programs often have 
good suggestions as to the content of 
other programs. Valuable needs assess- 
ment tools in the immediate post-course 
evaluation are questions such as, "What 
other subjects would you want covered 
in a similar program, and "Can you 
recommend .competent speakers for this 
or other programs?" Such questions 
throw light on problem areas in industry 
and business, and at UWEX-Engineering 
they have engendered programs in 
product safety, energy and environ- 
mental engineering. 

(REFERENCE 1) 
Professional Journals— The task of the 3 
professional journal is to keep members 
of the profession informed and up to 
date.^ To the degree that a large part 
of this effort is directed toward trends 
and changes in the profession, these 
journals are doing part of the contin- 
uing education administrators needs 
analysis job for him. . 

Advisory Committees 

Colleagues- -Discussion with colleagues 

m engineering continuing education 

are an important idea source. In 

addition, many of UWEX-Engineering 

faculty are professionally active in 

engineering and consulting firms and 

can therefore view clientele needs 

from the perspective of the clientele 

among and with whom they work. " 

Trade Magazines 



News and amineaa Press 

auweys r ^Propepl.y designed, surveys can 
be an excellent eourea. of Information 
and an Inexpannive. aoaens to larmi 
number of opi nitons, 

Pro f ess iona l Sooie d.ofl- -Mona^rnin P nal 
only endfcloe the faculty member to a ' 
society journal, but also provides con- 
tact with other membere of the socio ties , 
often on a monthly basis, 

(KEFERENCK 1) 

We bear always in mind that educational needs 
assessment is still in its infancy and often pro- 
duces questionable results, For accurate manage- 
ment decisions , the full range of needs assessment 
techniques should be applied and, most important, 
,,^ r ir J ? ed w ^ th experienced judgement. In one 
UWEX-Engineering questionnaire response, for 
example, 2,i|94 responses indicated interest in 
pursuing a Master of Science degree. It was the 
opinion of seasoned faculty that only about 10% of 
these expressing interest would actually take a 
course, and even fewer would follow through the 
entire program. 

3. Promotion 

UWEX-Engineering 1 s primary means of promoting 
program attendance is to print and mail an an- 
nouncement of a program directly to prospective 
students, ideally to reach them six weeks prior 
to the starting date of the program. The 
announcement includes an outline of the program, 
enrollment information, and a registration form. 
These announcements have increased over the years 
to the present level of 21,000 brochures for the 
average institute and 25,000 brochures for each 
short course. Average attendance during this time 
has been about 55 per institute and 25 per short 
course, for a return of 2.6 per 1,000 brochures 
for each institute and 1.0 per 1,000 for each 
short course. The apparently low return should 
not be taken ^ as a negative sign. A study conduc- 
ted m 1970 indicated that 90% of those attend inr 
a ^ program had learned of it from the brochur 
either by receiving it in the mail or from an 
acquaintance who had received it in the mail. 

tittw The . course announcements, brochures, and the 
UWEX-Engineering annual course catalog are sent 
according to a mailing list which we have built 
to 65,000 names and which continues to grow by 
1,000 names yearly. The names come from program 
a".-— dance rosters and society surveys, including 
11^ those who have expressed interest through 
inquiries. The list is kept on computer 
tc.pe, the names coded under one or more of 58 
interest categories. 

The UWEX-Engineering course catalog is mailed 
once ^ each year in late summer to everyone on the 
mailing list, giving the title, date and fee for 
all institutes and short courses planned in the 
coming year. Included in the catalog is a tear-out 
form listing all the programs by number. Persons 
receiving the catalog are instructed to circle the 
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nurihew of prparenia for wlvloh Uiay are interested 
in Twelvlng announcements i Announcements sent m 
a remit of thia request usuaUy preoeMe the hulk 
nviU Inn hy at least two weeks s 

In approximately IWU' the program miLllnga, 
outside Usts, primarily those of pro t : onn tonal 
oooiatiea, aw alnn used. This Is partly to oover 
new Interest categories where our own Hats have 
only a few nanus, and partly to reaoh now people 
or to expand googrophlo coverage, 

lMlX«Itotf Inner l.ng ebon not pay for rmgrisvlne or 
newspaper fldvurtlnriinwrta but dooa nviko une of 
those forums in advertising courses i News releases 
and small artialea on upcoming programs am eiont 
routinely to appropriate trade and professional 
journals and tho editors am frequently willing to 
donate space an an information Borvica to tholr 
readoro» Many trade magazines have a hog L ion 
devoted to Hating coming events. One problem is 
that the lead time required by magazinea— throe 
to five months-*- makes it difficult to got an- 
nouncements piiblished far enough in advance of the 
course and difficult to measure their effectiveness, 
Seven years ago we assigned to one of our secre- 
taries the responsibility of sending the appro- 
priate information to selectively chosen magazines 
on a regular basis. The number of inquiries that 
we receive as a result of this effort has been 
significant enough to convince us that it is worth 
continuing. 

Posters for placement in private industry are 
used only occasionally, not for institutes and 
short courses, but only for SEEN courses and sane 
evening courses given by cur Milwaukee campus. 
In addition, faculty generally try to promote and 
advertise their programs wherever the chance 
arises. When they go to professional society 
meetings, for example, they frequently take along 
a bundle of brochures to scatter on tables and 
pass around. 

4. Costs 

UWEX-Engineering f s most recent assessment of 
operational costs for each of the programming 
formats is as follows: 

Average Cost Cost/ST CEU* 



$130/two days . $108 

$350/week $ 87 

$ 90/18 lessons $ 

$ 75/12 sessions $ 
$170/24 lessons 

$ 50/12 sessions $ 23 



87 
20 
35 



Institutes 
Short Courses 
Corr. Courses 
Elect rowr iter 
Video Cassette 
Evening Classes 

These figures cover all departmental costs 
excluding building rental and indirect costs such 
as payroll and chancellor office costs. 

For Institutes and Short Courses, the cost 
might break down as follows: 

^Continuing Education Unit (CEU) is 10 hours of 
learning under qualified organizational leadership 



Program PlrePtor and Support Costa $3,01)0 
Teaching Faculty U%m 
Promotion »?l,noo 

Meal a. (hrenfcfl, eto,) \ \ iMO 

MI-hq, (iwxfa, no tan, pi^aniorti) $li2D£ 

97, win 

Video cassette devo Undent In vmy costly wlien 
they am destined to b» nolcl to the puhllo, In our 
nost recently developed oeunie, we npent appruKl~ 
nwtaly $100,000 to p\pduee the tapen and study 
guide. The course Included 2»i lessons, with ?'l 
*Hiour fvinsol Ion. 

The Electrnwrl tur system costs 0.10,0 00 /year to 
nerve 2fi locations over a imlwork o! ? ,!U)0 olrault 
ml I nn • 

rkjvoloniiuint coats for conunpondeneu murium 
range fmrn 03,000-010,000 depending on Ikjw well I lie 
text in deuignod for independent ntudy. Milntonanco 
coatu, for grading and processings amount: to shout 
05. 00 per student lesson. 



Short Courses 
( I to 3 weeks) 



Electrowrifer 



Evening Classes 



Correspondence 
Courses 



COST */ STUDENT CEU 
ooooooooooo 

I I I 1 I 1 I — I — I — I — L 
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1 ^ J nMJ LLidJULiS-i sho.pt courses and workshop s, , 
TnHfcttuitifl'ana the liust popular Fonn of contlmiTim 

eduction generally, tWO= OP three^y Infanslve 

programs which bring toother mparts ftxw poy^n^ 
ro*nl?i iiKlnativ ami acvufcrnta to pr*3tfenf at:?u^oh= 
thwart In format I on on a voiv apaolfte fcin^iiititM'in^ 
problem op flaw, fop ih«i han«ftt or UMh teohnhvt) 
ami noniwlinUvrt ptanpin, 'iVta InMtliuta'a ohUif 
advantagH la Mvu rt pn^ivimwtth the mnsfc pumnU 
information can l*a put togeihop In a relatively 
nliopt tlnw, 

Abort ponrwa operate nn th* some baa to hl^a 
cm intttltuten but. with lonflep duration.™ twin fnup 
op five (|f\v« to thwi w^fciKa— rind a unviMop rihuMit 
body, averaging 30 op }.mt\ t Thus, although content 
iu generally mom tlieopotloal and oov>m a bmulnr 
fluid, there tti mow In-depth (Mmounh tun and pop-. 
nonnl contact, and nomntlinnn ntucly outnldo of 
alaon. An a result, nhori; oournon aru mnrv offoo« 
tlvo than inat.ltutnn, Studontn ai*i mom likely to 
actually Uvipn ruw concuptn in addi tion to getting 
n general ovoivloWi 

Abort aouraan of ton focus on practical appli- 
cations to industry problems, sanutlmcs expanding 
on theoretical knowledge fop practicing pmfos- 
oionala, Of ton they am vory oimllnr to under- 
graduate and graduate cournori bo lug offered on 
campus. Many programs try to ruin to to current 
problems of physical, economic, and social concern 
both locally and nationally. 

Workshops frequently involve participants in 
working sessions on special projects or case 
studies , 

Institutes, workshops, and short courses given 
by UWEX-Engineering during the last two fiscal years 
show the following figures : 

Institutes , Workshops (1.-3 days) 



1976-77 1977-78 



Number Offered 


211 




214 


Number Conducted 


200 




20U 


Cancelled (low enrollment) 


11(5%) 




10(5%) 


Total Enrollment 


12,075 


11 


,058 


Avg, Enrollment /Course 


60 




54 


Total Student CEU's 


1U,490 


13 


,270 


Avg. CEU's/ Course 


72 




65 


New Courses 








(or over 50% NEW Content) 


155 




156 


Short Courses (1-3 weeks) 








Number Offered 


79 




87 


Number Conducted 


72 




82 


Cancelled 


7(9%) 




5(6%) 


Total Enrollment 


2,065 


2, 


,462 


Avg. Enrollment /Course 


29 




30 


Total Student CEU f s 


8,260 


9, 


,848 


Avg. CEU's /Course 


115 




120 


New Courses 








(or over 50% NEW Content) 


32 




35 



l YWIHtn ( Inst it \\ U js and >}) mj _H>Ui«tj^l 

ftwunw Conduct jvj 

Total Mmnl insula m , inn i^wo 

Total PIJI'h JJ,7hi) ,H,Urt 

^ FVftnlnp ^latjfcidri vapy in durai b>n and in 
Hit) uuni) itip of hVuTliHUi [uip w«">h, d^pendhu* .»n nub- 
jeot top, Thulp unbjurt puppose Is to fulriil an 
up|»an mhuiion of mnvlna b^jl Lumlno^ptim 
loortl .Indtmtpv will) MpoiitllvMlly dayUmad nfatt>-of- 
Ihu-apt pr^npvMmi, f«oma uv^ulnt', oiuiphoh am itetju^it 
I.) itifinmb and npdaia Hui Kn^vlnd)?»i >u un^iuunpu vvlu» 

)>aVt» b(Hi|| Vn»Utl nUt u| firlnnd, and cHli d«JMtiMl^l 

to Itiaoh 'iMliH In iivuviiwwni , ^ab^j anil ainimunbvi- 
I loan, 



P) 7i.-7 7 I 'W7 r 7M 

Muillluip 01 I opi>d ii4 hh 

Mumbi'P Contluiitod U? lid 

i\inot)).lu| (lew omf»l I mmt) 0( h» ,*rli) 

Total [:iut)lliiHHil 77fi M7h 

Av^ ( , Hi no 1 1 nun \ I /Com mi I R , 5 | n , t) 

Tutii OMJ'n 2,nho ;vr, ? fi,n 

Nt'W Coupnon ;Mi i y 



^ ' Of 3212! [j ^ ^n dt.M KH ! jnc »u t •son o I* I op K m on 1 nj » 
opi -)op tun "UriTiH Tor ; p"c uipfiT" wl ioFu t « icoonn to oil tor x ii \n 
of instrucLton is limihKl by a variety of coudltiouu 
over which they have no control, Thn cnprxmi^mienoo 
course in prumuuly a written course of instruction 
involving a continuing exchange between Instructor 
and student. They are usually based on one or tnorv 
textbooks with a study guide to clarify content and 
set assignments, and can involve slides, audio or 
videotapes, and educational or cable 'IV • 





1970-77 


1177-711 


Number Offered 


r>a 




54 


Number Conducted 


58 




54 


Total Enrollment 


i,yy«i 


? 


,050 (Er 


Avg . Enr/Course 


30 




38 


Total Student CEU's 


7,050 


6 


,200 


Avg. CEU's /Course 


120 




115 


Lessons Graded 


11,719 


10 


,339 



4) Electronic Media Programming in Engineering 
(EMPE) is the name of a general category which 
encompasses all electronic media instructional 
efforts of the department. This includes design, 
production, coordination, scheduling, monitoring, 
and evaluating instruction delivered through SEEN 
(Statewide Extension Education Network), ETN 
(Educational Telephone Network), VCC (Video Cassette 
Courses), and Cable TV. 

a. ETN operates by two-way audio communication 
over leased commercial telephone lines between an 
instructor at a central location and students at any 
number of locations around the state, Unaided, the 
system is not very useful for engineering due to 
lack of communication. 
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\u Sfc£H the visual. isUwnv- SH?J itir- 
fere fmn *w in ilwr it inoUi^ nna-Wv i^'nr 

ny*HH>*1 projwunp with 4 wi twits iiwrmimu 
ronrnjWed aluPtnmi^Ulv by M\w wit to 
mm \w the haiute af the inshiie.Mi, wlv> Us \\^ 
to ponwiHiK^td with Mvwtai *U^umiw,^\o 

IWfttvww MMt«whte over iv^uUr eahla tdhavtaioii 

natwwta, (me beeausa of the anvUl auilUnoa for 

mioh pioaivwikj, i hay ivm unlv h« hnv*ikW ai 

lim^ Of th^ iky MliPh riti MrtPlv MMMlll^=-lio| ctlwnv* 

mnvenient for working a { ^in«e^, 

d, VHWo t\is*HNM put HhMant mi 

fUm^t: onmpUfajy ijv|anrin»|ant flttf fltfxlMti I IllVi 

Mhla, Without a paolna mMvmhmt tin* an 
tttltivlatmi hnvttliMril nehmluliw, t hoy ^ 
n*U*mt\vM-\i*\ % but t\\w oomprih:. . 

wwnki lu belnn .ihlo to tint ona'n own pa*'a, 

'IWo of ih«w nUujtn»nlo uynumin have pioven 
outtiUuicllti&ly ntt>jptlvti at UO-I^IU'^Hm' fin* I 
(lunotVB furthor wnplviulm niJJl ,-uul V00. mi:ijj 
Mwoa on-cvunpiri urulinwYuliirtlti .-uul tfivulu.it e 
MtiKlontu, off-otimpw continuing eduml Ion ntu- 
iWnln In ornillt municm, ami runwrnllt emu Inuiiw 
eduovitlon fttudontn. St:iM ban l.ho advantage t hat ' 
in many rvineni tho tiUnnwHtvu would bo no oouuie 
at all. «KiN brln^i con I Inulng education to tho 
cnfUnoar In or noar htn homo community, ollminatlnr 
or mluclnR ttvivnltnp, wxpnnnon and time away fmn 
tho Job, making education ran tor for both nttulent 
and teacher. Tn ono instance, a UWIJX-NifJnourinp 
inatructor taught a clnoa from bin hotel roan (n 
Connecticut while a aocond instructor annulled h^m 
San Franc taco, both of thorn converging wi th pvnipa 
of WI.nconn.tn ntudentn at locations tvmging fmn 
Ixiko Superior to tho Illinois bonier, r»nu ter- 
minals con nlno bo not: up in the frictory or office, 
or wherever oloe there la oufficient dejinnc], avail- 
ing employees of training on the job, 

VCC cxDurses can be used to Berve atudentc in 
a number of ways, On-campus it can be used in 
place of live lecture or in place of a SEEN trans- 
mission and can be repeated several times to 
accommodate students. It can also be used by 
firms or agencies or on-site continuing education. 
It has the advantage of a one-time production that 
can be used over and over again, so that in the 
long run it provides high quality education at a 
much lower price than might appear from the costs 
of original production, 




The eomtx^tltn picture of ewxVI limit for the four 
primary pir>w\iimun)» lotmifu, thou, in an followu! 
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'''Gratis enrol Unontfj 
or part ic lL U ; 

TOTALS ,,, 



WTOtpJ 17,191 .17,990" 

1,200 1,350 1,280 
15,2U9 18,5»tl 19,270 



^Participants such as program speakers, UW faculty, 
specialists from diffet^snt campuses, graduate 
students, faculty of other universities, individuals 
from state and federal agencies, magazine editors, 
etr. 
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Also deserving of further mention is : 

5) Ihe Professional Development Degree is a 
special kind of continuing education format in 
which other continuing education formats can be 
combined with independent study and testing in a 
combination determined by each individual candi- 
date. The objective ic a post-baccalaureate 
degree. Ihe method is to allow each professional 
to design, with the aid of a faculty advisor, a se- 
quence of courses structured toward the goal of 
increasing his capability for added technical and 
managerial responsibilities. Ihe program must 
include technical updating courses , technical 
advancement courses , professional elective courses , 
outside interest elect ives and an independent study 
project, but the mixture and choice of courses is 
up to the individual. The degree's "professional 
development" value arises from its optimum rein- 
forcement between education and on-the-job 
experience. Ihe credits must be earned in no less 
than three years and no more than seven, and are 
pursued in the student's spare time while he con- 
tinues work at his professional career. In less 
than three years there would not be adequate 
blending of education and experience, and the 
professional development value would be diluted. 
In more than seven years, the blending would also 
be weak, and the degree would start to go stale 
with obsolete information. The program is open 
to candidates holding a BS in engineering or a BS 
in some other field plus registration as a pro- 
fessional engineer. 

Gross enrollment statistics have already been 
provided in section 5, "Format," along with some 
discussion of geographic dispersion in section 2 , 
"Needs Analysis;" but there are numerous other 
useful criteria according to which continuing 
education participants can be characterized, and 
a number of these were investigated in a 1977 
survey of 90 UWEX- Engineering programs. 

Most attendees, for example, had had prior 
experience with continuing professional education, 
53% having been involved in more than one in-house 
program and 69% having attended more than one con- 
ference, institute, non-credit class, or other 
program outside the company. 

Much more attendance was found to originate 
in large companies than in small ones , 51% coming 
from organizations of more than 100 employees, and 
more than half of that number coming from companies 
of over 1,000 employees. Still, small and growing 
companies did make an impressive contribution to 
course attendance considering their more limited 
resources. Fully 12% of the student body worked 
for companies employing 10 persons or fewer,. Some 
other facts: 

All fees were paid by the participant's 
employer in 81% of the cases , and most or a sub- 
stantial part was paid in most of the rest. Only 
3% said that expenses came totally from their own 
pockets . 

A set of 2,400 questionnaires sent by UWEX- 
Engineering to Wisconsin residents showed that a 



large percentage <H0%) of the state's engineers 
are interested in management, and that about 25% 
of them are no longer interested in their original 
field of study. 

'Ihe age distribution of participants was 
broken down as in the following graph: 



50- 



u. 40- 

OlD 

32 30- 
20- 
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20-30 30-45 45-60 60S ABOVE 
AGE OF PARTICIPANTS 



Several influences of enrollment type on 
program planning can be cited. Since the curve of 
attendance vs age reaches a maximum in the prime 
working years of professionals, programs tend to 
be planned for shorter periods such as two or 
three days so that people will be able to afford 
the time. For courses that serve industry or 
profession that is seasonal in nature, scheduling 
should be planned accordingly; construction related 
programs are concentrated more in the winter than 
in summer, for example. 

7. Staffing 

UWEX-Engineering considers it very important 
for program directors to understand both education 
and their area of specialty, and how the two are 
related within the changing industrial, business 
and economic environment. The faculty must be 
able to recognize needs and to design educational 
programs to serve them. 

Our Extension Engineering faculty numbers 42 
at present. Many of them have earned the Ph.D. 
degree, most are registered engineers or architects, 
most have at least 5 years professional experience 
before joining our staff. They have practiced in 
industry and consulting organizations, built reputa- 
tions as private contractors and businessmen, or 
worked for municipal, state or federal government. 

When faculty have selected a topic for a 
course, effort then shifts to finding outstanding 
spokesmen to serve as instructors. These may well 
be drawn from all walks , including research and 
development scientists, engineers, salesmen, tech- 
nicians, board chairmen, or commissioners — experts 
who have become successful in their professions and 
come to Wisconsin to spread that success around. 
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A recent institute on Passive Solar Desipi 
and Construction , for example, counted among its 
instructors solar energy scientists and admin- 
istrators from Dos Alamos Scientific Laboratory 
and the federal Department of Energy. Among the 
speakers at another institute, Product Liability 
for Claims Personnel , were International Har- 
vester's senior counsel for product litigation, 
a claims specialist from Sentry Insurance, and 
experts from the Alliance of American Insurers, 
Hawkeye- Security Insurance Company, Scottish and 
York International Group, Rockwell International, 
and the U.S. Department of Agriculture. Over 
1000 ad hoc faculty lecture in our programs each 
year. 



how successful the program is and allows partici- 
pants to contribute ideas for making the program 
better in the future. One UWEX-Engineering study 
tried to determine what differences course evalua- 
tions showed between the types of programs from 
different years and found that no general conclusion 
could be drawn. A five-point rating scale was used 
to rate program content, presentation, objectives, 
facilities and "overall," as shown in Table 1. The 
study analyzed 1,162 evaluation forms from the years 
1974 and 1975 and found no significant differences 
in any of the groupings. In fact, with the excep- 
tion of "Institutes vs Short Courses," the average 
ratings seldom differed by more than 0.10. 



We have assembled in extension a faculty 
among which are skills and experience readily 
available for addressing most of the range of 
technology. Through its talent, diligence, and 
awareness of problems and concerns, this faculty 
has continued to produce an exceptionally com- 
prehensive program operation. Our faculty is 
widely recognized for its performance in the 
job of organizing and conducting superior programs. 
Its reputation is outstanding in national engineer- 
ing extension service. 

8. Other Continuing Education 

UWEX-Engineering recently undertook a study, 
funded by the NSF, of continuing education among 
the nation's engineers and scientists. The 
results showed the following figures: 

Total Noncredit Activities 
Reported by Institution Type 



No of No of No of 
Institution Type Activ Activ Enr 



CEU's 



university 
Professional/ 
Technical Organ- 
ization 

Both 



92 3,514 114,688 338,123 

55 1,295 71,904 107,915 
147 4,809 186,592 446,098 



In the last fiscal year, UWEX-Engineering 
served 18,000 people with its educational programs. 
As noted in the introduction to this report, 
18,000 represents 15% of all enrollees in programs 
sponsored by those institutions that responded. 

9 . Evaluation 

Student learning at UWEX-Engineering is not 
evaluated in institutes. For short courses, 
evening classes, and SEEN courses, student evalu- 
ation is not mandatory but is available at the 
discretion of the program director. Upon 
occasion, such as in the Professional Development 
Degree Program, student learning is evaluated at 
the specific request of the student. 

Programs, however, are routinely evaluated. 
Participants get a one-page epilation form in the 
material that they receive when they register. 
This evaluation helps establish for the director 
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On occasion, UWEX-Engineering program directors 
conduct a post-evaluation of a program. An example 
is a survey involving students enrolled over three 
consecutive years in an annual two-day "Working 
Drawing" institute. Responses were received from 
146 persons, 76 of which responded "yes" to the 
question, "Has your firm, saved money as a result of 
your introducing ideas that were presented at the 
institute you attended?" Forty-six of the 76 
estimated savings totaling $451,000. The other 
30 responding "yes" were unable to make a reasonable 
estimate but felt that attendance did result in 
monetary savings by their firm. 

Instructors are judged in part according to 
responses on the program evaluation forms, and 
partly according to the program director's assess- 
ment: does the instructor provide content rather 
than polished but empty presentation? Is the con- 
tent well presented? Etc. 

In one UWEX-Engineering study of student 
evaluations, speakers were divided for convenience 
into three categories : 

1) M/S/P — Manufacturers of products, Suppliers 
who deliver various products, or Practitioners . 
Included were corporate representatives and 
officers, industry representatives, public utility 
representatives, and so on. 
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2) U.P, — University Professors and Extension 
Personnel * Individuals associated with an educa- 
tional ins titution , 

3 ) G/P — Government representatives of local , 
state, or federal agencies or offices. Private 
research organizations and private consultants . 

Speakers were then rated as follows for 
insitutes and short courses. 



Institutes 



Average Speaker . 
Rating Categories 


U.P 
N = 71 


G/P 
N = 84 


M/S/P 
N = 115 


Content 


4.05 


3.97 


4.03 


X Presentation 


4.06 


3.94 


3.97 


Short Courses 








Average Speaker 
Bating Categories 


U.P 
N = 71 


G/P 
N = 84 


M/S/P 
N = 115 


Content 


4.30 


4.37 


3.90 


X Presentation 


4.29 


4.32 


3.73 



We will not further analyze these particular 
results because our purpose here is not to detail 
the results of our evaluation, but rather to 
describe how UWEX-Engineering goes abtfut its 
evaluative procedures and why. Studies of this 
type assist our organization in several important 
ways. First, the results themselves may be 
analyzed, content and presentation can be compared 
in all categories. Second, it assists in refining 
our knowledge of evaluative procedures and develop- 
ing ways of improving them. It brings forth ques- 
tions J tat must be brought forth: Does the 
evalu* .ion instrument measure what we want to know? 
How v^lid are the categories to which we have 
assigned the speakers? Is the present form of 
the evaluation discriminative enough to measure 
what is useful? 

Evaluation is useful not only in improving 
continuing education operations but as a means of 
assessing and improving the evaluative mechanisms 
themselves. Like needs analysis, program evalua- 
tion is as yet an uncertain art; it must be used 
as a tool by experienced administrators and not as 
a programming guide definitive in and of itself. 

10. Indicators 

Success in our programs is indicated prin- 
cipally by five variables. For accounting 
purposes, student CEU's are effective. For judging 
of program quality, student evaluations and longi- 
tudinal studies are important . The best indicators 
of all, however, are recurring attendance at ongoing 
programs and the analyses of experienced program 
directors . Secondary indicators, though hard to 



quantify, are as numerous as the ingenuity of the 
program director can make them. The program dir- 
ector's intuition is an important secondary 
indicator, as are written comments from program 
participants and the kinds of questions they ask 
during a question and answer period, Also impor- 
tant is coverage in magazines and newspapers. If 
several articles appear on a program, it probably 
means the program has touched an important need or 
interest in the profession. 
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igan Technological University and Ph.D. » University 
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and WSPE. National and international lecturer. 
Author of 40 technical and continuing education 
papers and publications; most recently: co-author 
"Engineers Involved in Continuing Education — A 
Survey Analysis" (An ASEE Monograph, 1975); 
editorial drrector of "Continuing Education for 
Engineers — A University Program" (A UNESCO case 
study, 1974). 
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PART-TIME POST GRADUATE 
EVENING PROGRAMME AT HBTI KANPUR 



N. L. Kachhara 
Pre'assor and Head of 

Mechanical Engineering 
Harcourt Butler Technological Institute 
Kanpur, Uttar Pradesh, India 



Summar y 

The paper describes the experiences 
of running part-time post-graduate evening 
propramme evolved over the past five years 
at ITRTI, Kanpur, and highlights some of 
the salient features of the programme 
which besides offering an opportunity to 
a wide cross section of engineers to 
acquire higher qualification provides an 
effective means to bridge the gap between 
the academic and professional worlds 
through mutual interaction between the 
two cultures. The programme having annual 
examination scheme is of three years dura- 
tion as against two years for a renilar 
post-graduate programme. The teacher - 
student contact time is 12 hours a week 
arranged on four evenings including holi- 
days o The faculty members of^erinp the 
courses carry 2 to 4 hours of extra teach- 
ins load per week in addition to the teach- 
ing schedule for refrular classes in day* 
The entire expenditure on the courses 
including administrative, laboratory and 
institutional expenses and a nominal pay- 
ment to faculty members is met from the 
fee income. 

Background 

Engineering institutions in India 
send out nearly IP, 000 engineering gra- 
duates e^ery year» Kanpur among the first 
seven cities of the country has one of 
the bitf^est industrial complexes* The 
Karcoi'rt Buffer Technological Institute, 
Kanpur was established in 1921 to meet 
the need of technologists in the region 
and also to provide in the state a base 
for industrial research and consultation. 
To-day the Institute provides formal 
education in nine disciplines of engine- 
ering and technology at undergraduate 
and postgraduate level with a total en- 
rolment of about BOO students, 

Kannur has about 5000 enpinee^s 
serving a number of defence units, cotton 
and Jute mills, aircraft industry, elect- 



ricity corporations, engineering, chemi- 
cal and electronics industries, govern- 
ment departments and corporations and 
teaching institutions. Some of these 
engineers, a lar^e majority of whom had 
only bachelors degree, wanted facilities 
for further studies while being on the 
job. As a result HBTT started part-time 
post-graduate evening courses in chemi- 
cal, civil, electrical and mechanical 
engineering in the year 1973 w ith a 
total intake of 50 students. The courses 
having annual examination scheme are of 
three years duration as against two years 
for regular post graduate programme/ 

Need and Motivation • 



The main facftors responsible for 
the recognition of the need are 

1. Realization on the part of engineers 
of the benefits of amplication of advan- 
ced techniques and technolo/ry to the 
engineering activities, they are enraged 
in, 

2. Adoption of sophisticated technology 
by leading industries, government organi- 
sations and other enterprises, 

3. Better future prosnects ^or engineers 
having higher qualification. 

4. Increase in the desi^m, research and 
development activities in major organi- 
sations, 

5. Desire to keen abreast of the latest 
advancements in engineering and technolo- 
gy. 

The larre strength of local engineering 
population, availability o-r suitable 
faculty and facilities in the institute 
and its central location provided enough 
confidence in the success of the Progra- 
mme without undertaking a formal survey. 
One of the motivations for the programme 
for junior level Professionals is said 
to be a higher universitv degree. The 
engineers who are oualifie^ by written 
examination of the T nstitution of 
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Engineers ( India) as private candidates 
appear to have a special desire for it. 
Engineers at top and middle level posi- 
tions are interested in learning about 
new techniques and technology so as to 
involve this knowledge in decision making 
process and also to appreciate the view- 
points of young engineers already equip- 
ped with newer technology. Enhancement 
of pay on adouiring masters decree has 
also been a cause of motivation to about 
20 percent of the students. In some of 
the organisations promotional opportuni- 
ties are rather small. The engineers Jof 
these organisations want" to improve 
chances of their employment elsewhere T)y 
acquiring higher Qualification. The 
engineers in government and defence orga- 
nisations and in some of the private 
undertakings are transferable after t^tee 
to four years. Some of them want to t'ake 
advantage of the evening course facility 
at HBTT during their tenure at Kanpur 
knowing that this facility is available 
only at a very few places in the country. 

Enrolmen t 

Admissions are made through adver- 
tisements in leading news papers. The 
number of applicants seeking admission 
have been on an average double the number 
of seats available. Table 1 gives the 
enrolment information for the disciplines 
of Civil, Electrical anr* Mechanical engin- 
eering for a period of si:<- years from 1973 
to 197P. Civil engineering' has admitted 
equal number of "BE and AMIE degree holders 
whereas admissions in Electrical enginee- 
ring and Industrial Systems engineering 
have been predominantly to BE decree 
holders. 

Table 1: Admission details for period 
1973 to 1978. 



Discipline 


Total 
Admn. 


f¥S«88 nuali - 

B.E./B.Tech. "AMIE 
B.Sc.(Engg. ) 


Drop- 
outs 

till 
1077 


1 


2 


3 


4 


5 


3ivil Eng. 
Sleet. Eng. 
Tech, Eng. 
[Design) 

Industrial 

Systems 

Eng. (from 

1976) 


48 
50 
78 

33 


24 
39 
46 

25 


24 
11 

32 

8 


9 
8 
20 

3 , 


TOTAL 


209 


134 


75 


40 





Govt . 


Teach- 


State 


Rail- 




Orgns. 


Depi* 


ing 


Corpns 


way 


ate 






Insts. 






Orgns 


6 


7 


8 


9 


10 


11 


12 


9 


8 


9 


10 




8 


4 


12 


17 


3 


6 


27 


10 


12 


22 




7 


13 


2 


2 


13 




3 


60 


25 


34 


61 


13 


16 



Civil engineering has drawn more or less 
equal number of candidates from various 
kinds of organisations but electrical 
engineering course has found more favour 
with state corporations and teaching 
institutions. In mechanical engineering 
the maximum rush has been from defence 
organisations followed by state corpora- 
tions. The job responsibilities of the 
candidates span a very wide range of 
engineering activity. Officers at the 
juniormost level and one heading the same 
department are on rolls of the same class. 

Table 2 shows age wise breakup of 
admissions. Maximum number of candidates 
admitted are in the age group of 26 to 
30 years followed by the group 31 to 35 
years. These two groups together account 
for two "third of total admissions so far. 

Table 2: Agewise breakup of admissions 
for period 1973 to .1978. 



Discip- 
line 


Under 

25 


o 

CJ 


in 

K> 

1 

H 

m 


o 
I 

vo 


in 
l 

H 
«^ 


o 
in 

\ 

VD 


in 
in 

1 

H 
in 


Civil Eng. 


4 


12 


13 


14 


4 




1 


Elect .Eng. 


7 


24 


15 


4 








Vlech. Engg. 
















(Drawing; 


11 


34 


21 


10 


1 




1 


Industrial 
















Systems 


4 


8 


11 


8 


1 


1 




En^g. 
















(from 
















1978) 
















TOTAL 


26 


78 


60 


36 


6 


1 


2 



Costs 

The courses are self supporting and 
financed by fee income. A student pays 
the following fees 
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A Annual fees 

1 # Tution fee*' Rs. 800 

2 # Institute fee Rs. 55 

3. Examination fee Rs. 125 

B Fees paid at the time of admission 

4. Caution money Rs« 100 
(refundable) 

5i Admission and other 

misc. fees Rs. 40 

The tution fee for part-time students is 
double the fee for regular post-graduate 
students. The fees at item (2) and (5) 
are credited to the institute account and 
cover the expenditure on laboratory raw 
material, library services, information 
to students etc. The examination fee 
is remitted to the university towards 
expenditure incurred in conducting exami- 
nations. All other expenses on the courses 
are met from tution fee as shown in Table 
3. The average cost per student study 
hour is approximately Rs.4. The costs 
on postage, phone calls etc. are borne 
by the institute and the cost on adver- 
tisement 9 brochure etc. is recovered by 
pricing the admission forms, The accounts 
for each course are maintained separately. 

Table 3: Approximate coat breakup per 
student per annum. 



1. Course coordinator @ Rs. 12 

2. Administrative expenses 
* Rs. 60 

3. Supporting staff for 
assistance in laboratory, 
class rooms, office work 
etc. @ 5# Rs. 40 

4. Overhead expenses for 
utilities, maintenance 
etc.' 0 3ifo Rs. 28 

5. Materials and contingency 
S. Ij: actors @ 80^> 



Rs. 20 
Rs.640 



TOTAL 



Rs.ROO 



Course structure and student views 

The regular M.Tech. courses build 
firm foundation of basic knowledge necess- 
ary to the acnuisition of applied know- 
ledge in a specialized discipline. This 
generally leaves a gap between the level 
of acquired knowledge and the knowledge 
renuired for successful contribution to 
the frontiers of engineering practice. 
Recently there have been some efforts in 
this country to reduce this gaTj by start- 
in^ what are called the industry oriented 



post-frraduate courses. Such courses are 
run in collaboration with a chosen 
industry specialising in a particular 
range of product. Training a student 
in such mixed background provides him 
sonw on-the- job experience and skill 
to make him suitable for immediately 
assuming professional responsibilities 
in industries of ellied nature. The 
students of part— time courses have alre- 
ady gained experience in the field and 
possess practical knowledge- which in 
some cases may exceed similar knowledge 
of the instructor. Most of these candi- 
dates have preference for so called 
apnlied knowledge which they think can 
be directly used for the job in hand.' 

The major considerations for part- 
-time course curriculum are: 

1. Jnterest of the prospective candi- 
datesi This is related to his present 
employment needs, his desire to learn 
about advanced techniques and new know- 
ledge in his area of interest and enhanced 
chances of his employment elsewhere. 

2". Usefulness of the education to the 
sponsoring organisations. 

3. The previous educational background 
of the prospective candidates. The 
curriculum c a tent for under ^rraduate 
courses has undergone rapid changes 
making significant difference in the 
level of education over a period of a 
decade. Because candidates of all ages 
(and hence of all levels of education) 
ap-oly, the curriculum design for part- 
-time courses has constraints as to the 
inclusion of very advanced level mathe- 
matics oriented courses, particularly so 
because of the admission of AMIE candidates 
who have had mostly self study and have 
missed the advantage of class room learn- 
ing and fruidance from institute faculty. 

Table 4 lists the courses presently 
offered in various disciplines. There 
are ten to twelve theory courses in the 
first two years of the programme followed 
by seminar and thesis in- the third year. 
Laboratory courses are also an essential 
part of the programme. Total contact 
time is 10 to 12 hours a week and the 
clasres are arranged on tv/o to three 
evenings after 6 PM on week days and on 
Sundays. The faculty members offering 
the courses carry «xtra teaching load 
up to 4 hours a week in addition to the 
teaching schedule for remalar classes 
in day. 

A survey was conducted to obtain 
students opinion about thu programme. 
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Table 4 continued 



Table 4: 



Curriculum 
-time courg 
are includ 



contents for the part- 
es^geminar and thesis 
ed in all courses. 



civil En/?. 



Electrical Snff." 



Mathematics I f II 
Numerical methods 
Theory of elasti- 
city 



Advanced solid 
mechanics 

Theoretical soil 
mechanics 

Advanced soil 
mechanics 

Foundation En** m 



Experimental stress* 
analysis 



Mathematics 1 ,11 
Numerical methods 
Dynamics of electri- 
cal machines and 
circuits 

Electronic devices 
and circuits 

Modern control 
theory 

Network analysis 



Power electronics 
antf drives 



Electives: any two Electives: any two 



Soil Dynamics 

Pavement design 

Theory of seepage 

Clay minerol o/^y 

Applied Geology 

Design of earth 

structures 

Pile foundations 

Applied soil 

mechanics 

Shear strength of 

soils 

Subsurface explo- 
ration and testing 
Tunnel engineering 
■Soil Chemistry 
Rural water 
supply ? sanita- 
tion 

Material science 
Expensive soils 
Hydrolory 



Power system opera- 
tions and Control- 
-computer methods 

Non linear control 
systems 

Power system analy- 
sis 

Power system stabi- 
lity 

Power system prote- 
ction 

Stochastic control 
theory 

Optimal control 
theory 

Industrial control 
of electric motors 

Bio-instrumentation 



contd , 



Mechanical Enf? . 
(Design) 



Industrial System 
Eng . 



Advanced mathe- 
matics 

Fluid mechanics 
Mechanics of solids 
Material science 
Design 

Numerical analysis 

Elasticity * plasti- 
city 

Experimental stress 
anal ysis 

Heat transfer 

Production processes 
Process eauipment 
design 



Advance mathe- 
matics 

Computational 
methods 
Statistical 
methods in Ens: • 
Systems engineer- 
ing 

Operations rese- 
arch 

Design of equip- 
ment and facili- 
ties 

Management of 
industrial syst- 
ems I f II 
Design of produ- 
ction systems 
Network methods 
Electives: any 
two : 

Industrial instn 
mentation and 
control 
Work study 
Industrial en- 
vironmental cont- 
rol 

Automation 
Maintenance enE. 
Production pro- 
cesses 

Management inf or 
mation systems 



Out of about 150 nuentinnaires sent 40 
were returned. 31 students foun r l the 
present contact hours adequate. The time 
spent by them on home study is shown in 
Table 5; 24 of them found the availabi- 
lity of time difficult, 8 very difficult 
and 8 had no difficulty. Tn reply to 
the question whether they had any prob- 
lem because of the difference in level 
of their undergraduate education and 
the present level, 6 of them expressed 
difficulty in understanding lecturer, 
23 felt thp Kap in levels but not much 
difficulty and 11 had no problem in 
following the lectures. Only 0 of them 
preferred ertra classes to cover the 
deficiency (because of non-avai lability 
of time)» 12 preferred extra assignments 
in deficient subjects and the rest were 
for self study unrier faculty <midance. 
On the auestion that many undergraduate 
students lay emphasis on passing the 
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examination rather than on learning the 
subject, 90 percent of them expressed 
stress on learning the subject and only 
about 20 percent were for studies to be 



Table 5: Time spent by students on home 
study per week. 



Less than 5 hours 


8 


6 to 10 hours 


15 


11 to 15 hours 


7 


16 to 20 hours 


5 


21 to 25 hours 


3 


26 to 30 hours 


1 



examination oriented. For designing the 
curriculum students gave almost ecmal 
preference to advance level courses, 
courses useful in their ^resent career 
p nd the courses likely to be useful in 
future. Low preference was given to 
courses bearing relation to their educat- 
ional background, in comparison to above 
considerations. It was also found that 
in general, candidates having university 
decree gave high priority to advance 
level courses where as the AMIE candidates 
preferred courses helpful in their present 
and likely future career. Many of the 
students wanted increased emphasis on 
computer programming and applications. 
They were also of the view that enual 
emphasis should he driven to explanation 
of theoretical concepts and solutions of 
examples in the class. As regards the 
choice of subjects for their theses and 
seminars enual preference was expressed 
for problems concerning their present 
organisations, problems of current indus- 
trial and national interest and problems 
on any scientific investigation generating 
useful information and knowledge in the 
area of their interest. 



70 percent of them were satisfied with 
the examination marks and 62 percent 
with the sessional awards. 

Evaluation of instructor is not a 
regular practice. Since all instructor 
axe regular faoulty members of the 
institute evaluation is relevant only 
to the extent of providing them feedback 
of the students opinion. Change of 
instructor is virtually ruled out. No 
formal opinion poll is made but infor- 
mal talks of students with the course 
coordinator do provide information 
about the performance of instructors. 
It is tho delicate responsibility of 
the course Coordinator to pass on this 
information to the concerning faculty 
member in a manner so as to avoid ill 
feelings and irrelevant criticism. 
Two important aspects of class room 
teaching are the instructors knowledge 
of the subject and his preparation and 
presentation of the lecture. Table 6 
based on survey shows that 66 percent 
of the students thought that 80 percent 
of the instructors had sound knowledge 
of their subject but only 38 percent 
of the students felt that 80 percent of 
the instructors prepared their lectures 
well. 



Table 6: Evaluation of instructors - 

percentage of student opinion 
a"hout instructors performance. 





Percent 


of instrucixn 




40 


60 


80 100 


Sound knowledge of 
the subject 


5 


13 


66 16 


Good preparation 
of lecture 


5 


32 


38 25 



Evaluation 



Indicator 



Student performance is evaluated 
through annual examination at the end of 
each session and through tests, assign- 
ments and other course work during the 
session. The sessional marks are awarded 
by the instructor. 100 marks are allotted 
to each theory and practical course exami- 
nation and 500 marks for the thesis. 50 
marks are allotted for sessional work in 
each course. The seminar carries 100 
marks. In thr survey described above, 

the students were asked wh ether the 
examination and sessional awards received 
by them truelv reflected their under- 
standing and perf ordnance in the subject. 



The real success of the programme 
cannot possibly be measured by the exami- 
nation awards of the students. The 
ultimate objective of any effort of this 
type should be to see that the product 
goinp out is better enuin^ed and know- 
ledgeable to deal with the complex real 
li^e problems of engineering practice. 
55 percent of students surveyed thought 
their approach to the work has changed 
to some extent, 20 percent experienced 
considerable change and 25 percent indi- 
cated no change. 62 percent candidates 
improved their imare and professional 
reco/mition in t^eir own organisntion. 
23 perdent of stvdents stated that the 
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knowledge gained by them is already- 
proving usaful, 62 percent expected it 
to be very useful in future and 15 percent 
thought it to be of limited use. 

Education is a continuous process 
and undergoing a programme of continuing 
education is -certainly no edd of it. 
One of the important measures of the 
success of the programme is the motiva- 
tion it creates in the students to learn 
further on their own, 70 percent of the 
students surveyed expressed their desire 
to perstte further studies for Ph?D. 
Perhaps by far the most significant 
indication of the success of the progra- 
mme is the admission rush. All depart- 
ments continue to have large number of 
applications every year compared to the 
number of seats available. 4 The indus- 
trial systems engineering course is 
particularly having a heavy demand and 
the admissions have become very compe- 
titive. 



Some Operational Experiences 

One of the major objectives of part- 
-time education is to help the engineers 
apply developing scientific knowledge 
and techniques to find better solutions 
to the problems and to the creation of 
new effects, devices and structures. The 
curriculum, therefore, should contain a 
good portion of advanced level courses 
with simultaneous rrmphasis on applica- 
tions to enter for the demand of local 
organisations and interest of the experi- 
enced professionals. Ten courses are 
considered adeauate for the curriculum. 
Credit system must replace the annual 
examination system to enable a student 
choree convenient number of courses at a 
time suiting to his time availability. 
Laboratory work may form part of course 
work attached to the concerning theory 
paper. Students should be encouraged to 
tackle problems of their own organisations 
through dissertation and seminars. This 
venerates in them a deep interest and 
enthusiasm for work, a sense of accompli- 
shment and satisfaction of having solved 
a live problem of current industrial and 
national interest . 

As the courses are financed from the 
fee income deep involvement of faculty in 
the proftramme mav he difficult if the 
number of admissions are low. The faculty 
can Kain considerably from the real life 
problems pased by the students. They should 
make best use of it not only for helping 
students select their theses and seminar 
topics but also for developing teaching 
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strategies giving practical orientation 
to the treatment of the subject. 

Communication with students is 
often a problem. Cancellation of classes 
by faculty at a short notice and absence 
of students from classes causes resent- 
ment and inconvenience to the other 
group. Lateness of students, so frequent 
and often for reasons beyond their control, 
causes irritation to the faculty. Late 
comming of faculty has the same reaction 
among the students? A good communication 
system can eliminate many of the compla- 
ints. Most of the students are hard pres- 
sed with time because of their official, 
family and social committments and tend 
to be out of phase with the work schedule 
eat by the instructor. Tendency to post- 
pone submission dates is high. A* liberal 
attitude on the part of the instructor, 
howsoever unedesirable, seems to be un- 
avoidable, if the programme has to conti- 
nue successfully. 

The administrative problems with 
part-time students are little different 
than those with full time students. They 
wish to be treated as responsible officers 
rather than just students. This view point 
must be considered in selecting adminis- 
trative staff dealing with them. Non pay- 
ment of fees in time is a common feature.' 
This of course, should be discouraged bcrfc 
a symphathetic policy must be adopted to 
accommodate Genuine financial difficulties 
people supporting their families often 
have in to-days hard times. Library faci- 
lities must be arranged to suit the con- 
venience of the students. People above 50 
find it difficult to cope with the course 
requirements and should be admitted only 
after very careful consideration. 

The desire of an individual to keep 
abreast of the technological advances must 
be recognised both by the employer and the 
educational institution if that individual 
is to remain motivated. The keys to suc- 
cess of the part-time education programme 
are enthusiastic encouragement by employers 
availahilitv of proper learning opportuni- 
ties matched to the professional needs of 
the practicing engineers at convenient 
times and places, instruction bv experts 
and competent faculty and sympathetic 
administration by the institution. 

About a dozen institutes in this 
country nrovide facilities for part-time 
postgraduate education but only a couple 
of them have successful e^en^n^ programmes. 
HBTT has taken the lead an- 1 hopes to con- 
tribute in a bip way to the process of 
continuing education of engineers. 
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SUMMARY 

This work describe the differents actions un- • 
dertaken in respect to permanent education for 
engineer developed in de Argentina Republic. 
The work has been divided in three parts: 

Enviroment : shows by meens of stadistics 
the country objeet of the described expe- 
rience* 

Institution : mention is made for the ma- 
in institutions of the Argentina Republic 
which perform permanent education for en- 
gineers* 

Proyect : the author proposed a proyect 
for the eystemation of the continuous edu- 
cation of the total engineer career. 

1. EPJVinDMEMT 

To be able better visualize the experience he- 
reby described it is convenient to summarye by 
meens of numeric indicates the country where 
the experience is been performed 

1* 1* Social and economic aspects 

Surface : 2.791.810 km 2 

(Continetal portion only. South Atlan- 
tic ielands and the Antartica are not 
includes) 

Population : 26. £+00. 000 inhabitans 

2 

Density : 9,5 inhabitans/km 
Doctors : 5**0 inhabitans/doctor 



Telephone lines : 85/1000 inhabitans 
Cinemas : 38 places/1000 inhabitans 
Radios : ^20/1000 inhabitans 
T V : 185/1000 inhabitans 

Paper consumption : 10,5 kg/inhabitans/year 

Steel consumption : 170 kg/inhabitans/year 

Un employ ement : 3,5 % 

Nutrition : 

Calories : 3.170 gr/day/inhabitans 
Proteins : 120 gr/day/inhabitans 
Sugaxs : 135 gr/day/inhabitans 
Meat : 380 gr/day/inhabi tana 

Milk : 355 gr/day/inhabitans 

Energy consumption : 1.5Mi kbJh/inhabitans 

Vehicles : 7,5 inhabitans/vehicle 

Grose national income : 1.700 USS/inhabitans 

Demogrephic growth : 1,5 % 

Children mortality : 53/1000 

Analphabetism : 9,3 % 

Gross national income distribution : 
Agriculture : 12,6 % 
.Minings : 1,8 % 

Manufacturing : 35,5 % 
Construction : **,3 % 
Servicee : ^,8 % 

Installed electric power : 7.000 Ml:! 

Railways : M.000 km 

Roads : ^00.000 km 

Urbans subways : *»1 km 
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6.000,000 
M.000 
500,000 



6^ % 
18 % 
11 % 
7 % 



1«2. Educational aspect 

General information : 

Number of people attending studies 
Number of education institutions 
Number of teechera in service 
Distribution : 

77 % etate edminietration 

23 % private edminietretion 
Studente dietribution : 

primary and pre-primery levale 

eecundary level 

upper level and univereity 

othere 

Study duration ; 

primary (starts et the age of 6) 
minimum 7 meximum 7 

eecondary level 

minimum 5 maximum 8 

engineering 

minimum 5 meximum 6 

Engineers in eervice : it is eatimeted thet 
21.000 engineers in active service work 
in Buenos Aires city and eurrounding al- 
though these figures might not reflect 
reality due to the continous incomes and 
outcomes of the lebour market. 

2. INSTITUTIONS 

In the Argentina Republic the permanent educe- 
tion for engineers ie conduted by three types 
of institutions : 

Universities 

State entities 

Private entities 

A breaf summary of the work performed is here 
by described. 

2.1. Universities 

There are 52 universities - 26 state owned 
and 26 private owned - . The majority oF uich 
have engineer grades of five to six years stu- 
dy and level equivelent to thet of a master de- 
gree or superior. Engineer are not yet prepared 
to the level of bachellors. Practically all uni- 
versities have poss-greduates coursee attended 
by engineers in service. Many of this courses 



cover very e pecific topcie f but othere alao co- 
ver "snter-dieciplinary" neturee so ae to pre- 
pare engineers end other profeeeione for com- 
pany menegerment or etetes affairee. 
We uill eummerize the most relevent or older 
experiencee. 

Buenos Airee State University. 
It runs several inatitutes and schools on cour- 
see related to updating.improvement and to dee- 
peen. The majority of this courees are bach up 
with economic support given by some private, 
state or mix societies.es for exemple : Stete 
Rsilwaye;Gae State Company ;Stete Electric Po- 
wer Compeny;State Oil Company ;Stete Roade Admi- 
nistration;State Senitary Company ;Militery fac- 
torye;Steel Fectorye.and enterprise chembers. 
Roeario National University. 
It runge coureee in its graduate deppartement 
supportet by metellurgies construction compa- 
nies and regional public services. 
Cordoba National University. 

It rungs courses for graduates in several die- 
ciplines,particulary in theory of structures. 
It also dictates coursee by mail on operation, 
research supported by the ministery of the De- 
fense. 

National Technologycal University. 
This university has campuses in more then 20 
places in the country. It constitutes a very 
particular university as it courses aim to the 
formation of engineere which work as technitiene 
in the industry. It runs on night shift timeta- 
ble exclusively. By meane of this it is possible 
to benefit from the experience of middle command 
potencial and offers continous education at that 
level. Besides, this university counts with Gra- 
duate Departments in severel of its regional di- 
visions .where specific courses on metallurgies, 
road machinery ,metals treatment.nuclear enginee- 
ring .computers and other specialities ere being 
tanghs. 

The rest of the universities also perform cour- 
ses for graduates although some of them are ve- 
ry recent. The duration of these graduate cour- 
ses variee from six months to two yeers depen- 
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ding on each case to be able to visualize the 
preferences of the argentine engineers in con- 
nection with the graduate courses we will show 
a chart showing the graduate courses dictated by 



BuBnoa Aires State Univeraity : 

Civil ingineering 19, M% 

Electronics 0,9<»% 

MBtsllurgics and Mechanics 35,*»5% 

Mathematics and Stadistics 18,31% 

Bus8inBss Administration Productivity 9,15% 

ChBmistry and PBtrolBum 6,3<»% 

Gaophyeics,Geodesia and Hydrographies 1,25% 

OthBrs 9,15% 

2*2. State EntitiBS 



ThB main 8tatB BntitiBS which pBrform continous 
education arB : 

- National Council on TBchnical and Scien- 
tific RBSBarch. 

- National Institute in Agricutural Techno- 
logy. 

- National Institute in Industrial. 

- National Comission of Atomic Energy. 

- Marine Service of RBSBarch and DbvbIop- 
ment. 

- Ministery of the OBfensa - C.I.T.E.F.A 

- Sciences National InstitutB Hydric. 

Thera arB soma othsr institutions of minor tbIb- 
vance wich also offsr training coutsbs but of 
Ibss importance. ThB concrete actions underta- 
ken by these Bntitiss ars very many and started 
a long time ago. 

As an BxamplB,thB National Commission of Atomic 
Energy ,bBcomB rslsvant due to its Panamerican 
Metallurgical course, and its post-graduatB cour- 
se in Nuclear EngenBering both of which are ru- 
led by it, as well as others minor courses on di- 
versB specialities. 

ThB r Bst of the entities contribute wich econo- 
mic help for coursB support as well as scolar- 
ship,in the country and in foreing countries. 
Short tBrm courses are also organized in their 
own dependencies to train own funtionaries as 
well as engineers in general. 
Sevaral times these organizations run courses 



supportBd by international inatitutions auch as 
UNESCO , OIT , United Nationa , OEA and others. 
Mention ia also made of the Argentine Scientific 
SociBty , which has organizsd througt ita Elsctry- 
cal Center of Superior Studies , several courses 
for Electrical Enginesra on topics for improve- 
msnt "patronized" by Electric Services of Bue- 
nos Aires. 

The duration of the courses run by these enti- 
ties is very wide. Courses may vary from one 
week duration to two yaara. Many of these are 
undertaksn after work hours to enable enginaers 
to attend them thus not disturbing their normal 
activities. 

2.3. Private Entitiea 

In Argentina there exist many private entities 
which offer continous education. Some are exclu- 
sively dedicated to train engineers in specific 
subjets of their profession. Othars, dedicate in- 
terdisciplina courses on Bussiness Administra- 
tion, Systems Analysis , Technical Work Organiza- 
tion, Accounting, Finances and several other sub- 
jects which aim to the upper command positions. 
A synthesis of the performance of older enti- 
ties as well as the most important ones 'is he- 
reby summarized. Special emphasis is put in put 
in the fact that some of these entities started 
their operations in wear 19^1 while the Univer- 
sities started theis permanent education about 
wear 1951. 

Exact Sciences Engineering Foundation of the 
University of Rosario with the participation of 
the Metallurgic Industries. 

Argentine Union of Engineers Association which 
support a Committee for the Education in Engi- 
neering which looks after atudies and sistema- 
tization and promotes by means of conferences 
and continous education. 

Argentine Institute of PBtrolBum which ammal- 
gamates Petroleum Companies which operate in 
thB country. It runs and promotes a diversity 
of courses. 

Engineers Argentine Center of QuBnos Aires Ci- 
ty. It runs a variety of courses for engineers, 
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somB of thBm arB extBnBivB to othmrs profBaaio- 
nals as thmy arB intBrdisciplinariBs. It also 
rurm coutbbs on Plastic Arts, Cultural Activi- 
tiss as ubII as its participation in the sociE- 
ty. It also pBrforms Bn intBnsivB political ac- 
tion by mEBns of congrsssBs to discuss tBchni- 
cal and Economical sub jBcts. 

EnginBEring Csn tB r of thB Busnos AItbs Provin- 
ce. It runs SEVEral coutsbs for graduatB on a 
VBriBty of spEcialitiBS, 

EnginEEring CsntBr of Cordoba Provincs. It runs 
SBVBral coutsbs for graduatBS* 
ArgBntinB InstitutE for thE DEVElopsmBnt . T 
ExBeutivES. This Entity offsrs coutsbs n* short 
dutation for company BmployBrs,coursEs ich arB 
attBndBd by many EnginEErs. ThBSB coi 'lavs 
a uariablB duration and many lBst from < mek 
to SBVBral uEEks. It should bE notEd thL !: is 
Bntity Bupports thB administration School of thE 
ArgBntins RBpublic for graduats, uhich sincB 1968 
dictatE full timB coutse of long duration bs ueII 
as intErnBtional ssminars of intsnsivB Bctiuity 
and short duration. 

ArgsntinE CirclE on StudiES of Industrial Orga- 
nization. It runs training coutse on thE matter. 
Chistian Association of EnterprisE Managers. It 
runs courses and promotes specialization. 
Argentine Center on [dork Study Techniques. Cour- 
ses. 

Argentine Institute on Enterprise Administra- 
tion. Courses. 

Argentine Society of Perational Research. Cour- 
ses. 

Argentine Society on Industrial Organization. 
Courses. 

Argentine Council of Scientific Organization. 
Courses. 

EnterprisE Administration Association. Coursss. 
Argentine Productivity Centsr. It uork with 
founds from thB^ National Instituts of Industrial 
TEchnology and founds from intErnational organi- 
zations. 

Dursau das Tsmps ElEmEntairES. Coutses and stu- 
dies. 

Research Centsr of AppliBd f lathematical Tschni- 



quBS to BuBsinBBS Administration. Coutsbb and 
Publications. 

MBtal Stamping RBSBarch CsntBr. RBSBarch dnd 
Publications. 

Galilso ArgsntinB Foundation. 1/ariouB taBks. 
ArgBntins InstitutB of Quality Control. Cout- 
sbs. 

Comparsd StudiBS CEntEr. Coutsbs. 

Various documsnts exist in connection with the 
specific actiuitiBS of the mentioned BntitiBS. 
ThB majority of thBSB Bntities bIso publish 
spBcializBd magazinss uhich are mailed to en- 
ginsBrs thus contributing to continous educa- 
tion. 

Particular mentio should be made of the profe- 
ssional BntitiBS uhich bIso produce continous 
education, for example, the Prof f essional Coun- 
cil of Mechanical and El E ctrical Engineering 
publishes every two months issues known as 
"Energstic SciEncEs" uhich reachs all Engi- 
neers under this orientation, Bnd covets theo- 
ritycal and practical subjscts and also inclu- 
dES latsst developements. ThE same Bpliss uith 
thE Issue "ThE EnginEEring" from thE EnginEEring 
CEntEr of BuEnos AirBS City uhich has a long 
tradition in Scientific Technical and Cultural 
mattsrs. ThE Argentine ElectrotEchnical Asso- 
ciation, and ths ArgsntinB ChEmical Association 
also have issuss uhich contributE to continous 
Education. ThB EnginEErs CEntEr of Cordoba has 
a magazins of ths same charactsristics, and ma- 
ny of ths 30 EnginEEring centers uhich exist 
in the Argentina, contribute uith courses anda 
publicationes to prof f essional updating. ThB 
proffEsional council EntitiEs uhich monito- 
ring thE Ethics of thB proffession and ars res- 
ponsabls for rule thE proffession bxetcIse, al- 
so have publications uhich contribute to recy- 
cling and specialization. 

3. PROJET ' 

In vieu of the experiences achieved by the Ar- 
gentine Republic, the author of this report pro- 
pose the formulation of this matter on conti- 
nous education for engineers to this UNESCO Con- 
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Methoda of application 
and technics knows, 
Stablished unfolds pro- 
gramme used for crea- 
tion. 

Control of results. 

Essentially intellec- 
tual and creator. 
DiffBrents spectre. 
Innovations and valua- 
tion of results. 
Big quantity of works. 

Esssntially intellec- 
tual end creator. 
Limitated spectre to 
an enginner area with 
big deepen. 

Innovations and valua- 
tions of results. 



Research and seeking 
of knoulegge of new 
methods. 

GenerBl strategy for 
research and outline. 
Big studies. 



Capacity for exercise 
the conduction of hu- 
man equipments and to 
take technical and 
economics decision on 
determinate area. 



Capacity for conduc- 
tion of big organiza- 
tions composed by di- 
fferents disciplines 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

99 



l2 2 

ERIC 



rerence f purpoBB the starting point is that the 
continous education cannot db studied seperate- 
ly from the engineering careBr. 
It thereFore becomes necessary to focue the 
complete prof f essional life as a whole to be 
able to appreciate the different phases of the 
pathway. x 

The attached diagram proposes the main concepts. 
It is worth mentioning that at the same time that 
the engineer ages,his responsabilities therefore 
it ie promoted that the training be orientsd to- 
wards the areas of general administration. 



Traslation to English: M.Z.P. VBdoya. 
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THE 3-D PROGRAMME: 
AW EXPERIMENT WITH CONTINUING 
EDUCATION AT DANMARKS TEKNISKE 
HOJSKOLE AND DANMARKS 
INGENIORADKADEMI 



Niels Krebs O wesson 
Professor 

The Danish Engineering Academy 
Lyngby, Denmark 



Summary 

The paper describes a programme for con- 
tinuing education of engineers, consisting of 
courses selected from the curriculum of Dan- 
marks tekniske H0jskole and Danmarks Ingeni0r- 
akademi and offered in revised versions as 
evening-classes to engineers in practice at a 
relative low fee. In order to gain experience 
from the programme, information on its edu- 
cational, economical, and professional back- 
ground is essential to the reader. Part one 
of the paper therefore presents general in- 
formation on the Danish engineering educa- 
tional system and the Danish engineering pro- 
fession. Part two presents the main character- 
istics and the results of the programme and 
part three summarizes the experience that 
can be gained from it. 



Part one: 
General Information 

Background 

Denmark is inhabited by only 5 mill, 
people, it extends 300 km from east to 
west and 300 km from south to north. The 
country has no raw materials or natural 
resources; consequently it has to depend on 
extensive foreign trade in which agricultur- 
al and light industrial products play an 
important role. The country has a high tech- 
nological level linked with a high level of 
general education; it has a strong tradi- 
tion for adult, non-academic education. 

The Danish currency is kroner (Dkr.); 
1 USg equals 5.00 Dkr. (1st November, 1978). 




Figure 1 : Danish Locations of Relevance to 
Engineering Education 



The Engineering Education 

For many years there were two kinds of 
engineers in Denmark: Civilingeni0rer with 
an academic education and Teknikumingeni0rer 
with a practical engineering education. 20 
years ago a new kind was introduced: Akade- 
miingeni0rer , with a relative short acade- 
mic engineering education. The map on 
figure 1 shows all Danish towns of rele- 
vance to engineering education . 

The education of civi lingeni0rer takes 
place at Danmarks tekniske H0jskole (DtH) 
in Lyngby, 15 km north of the center of 
Copenhagen. The course is planned to last 
5 years. During the period 1970-75 an ave- 
rage of 400 candidates graduated per year 
from DtH , which has a total of 520 full- 
time teachers and 3.300 students. DtH is 
aimed at research as well as at teaching- 
It should be noticed that the Danish word 
civilingeni0r is used to indicate engineers 
of all branches who graduate after five years 
of study from Danmarks tekniske H0jskole 
- and in the future also from Alborg Uni- 
versi tet seen tor . 

The education of akademiingeni0rer 
takes place at Danmarks Ingeni0rakademi (DIA) 
which is located at the same campus as DtH 
in Lyngby . Study is planned to last 3 ^ years . 
During the period 1970-75 an average of 275 
candidates graduated per year from DIA, which 
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has a total of 180 full-time teachers and 
1.200 students. DIA is aimed primary at 
teaching . 

Alborg Universitetscenter was founded a 
few years ago on the basis of a number of 
institutions for higher education located 
in the northern part of Jylland. It compri- 
ses a faculty of Technology and Science 
within which frame as well akademiingeni0- 
rer as civilingeni0rer are educated. Alborg 
Universitetscenter admits approximately 250 
engineering students per year. 



The education of tek 
takes place at eight engi 
named Teknika (singularis 
ed in the following towns 
students) , Helsing0r (210 
(120 students), odense (4 
hus (600 students) , Horse 
Esbjerg (220 students), a 
students) . They provide a 
tory course and a 3-year 
tion, both full-time. 



nikumingeni0rer 
neering schools, 
Teknikum) situat- 

K0benhavn (900 
students) , Haslev 
90 students) , Ar- 
ns (220 students) , 
nd S0nderborg (170 
one year prepara- 
engi neering educa- 



Danmarks tekniske H0jskole is the only 
Danish engineering school having post-gra- 
duate studies giving a diploma. 10-15% of 
the candidates from DtH continue as post- 
graduate students for Den tekniske Licen- 
tiatgrad , which is the Danish equivalent 
to the Ph.D. degree. The average time of 
study is 3 years. Graduates from Danmarks 
Ingeni0rakademi and Teknika may study at DtH 
for H to 3 years to become civilingeni0r 
or for 4 or more years to obtain Den tekni- 
ske Licentiatgrad . 

The Engineering Profession 



A young gradua 
engineering career 
around 10 0.000 Dkr . 
the same as that of 
engineer at the end 
mally earn a salary 
However, many engin 
management level, a 
are often paid. All 
Denmark is provided 
of any charge. Taxa 
45-50% tax on perso 



te will start his/her 
in Denmark with a salary 
which is approximately 
a skilled worker. An 
of the career will nor- 
around 150.-250.000 Dkr. 
eers are promoted to the 
t which higher salaries 
kind of education in 
by the government free 
tion is very high; 
nal income is normal. 



Table 1 shows the number of Danish 
engineers in 1975, by type of education and 
branch of engineering. Table 2 shows how 
engineers in Denmark are distributed in 
industry as per January, 1975. 

In Denmark there is practically no spe- 
cial legal regulation of the engineering pro- 
fession. The title Ingeni0r is not protected 
by law, so anyone may call himself Ingeni0r 
and may exercise the engineering profession. 
The titles Akademiingeni0r , Civ ilingeni0r , 
and Teknikumingeni0r are, however, protect- 
ed . 

Danish engineers join together in two 
professional societies. Dansk I ngeni0r f orening 
represents engineers graduated from Danmarks 
tekniske H0jskole and Danmarks Ingeni0raka- 
demi? it has 11.000 members which represent 
70% of all graduates from the two schools. 
Ingeni0rsammenslutninqen represents engineers 
graduated from Teknika? it has 16.000 members 
which represent 70% of all graduates from 
Teknika. Both societies serve as a combina- 
tion of a professional society and a union. 
They cooperate in publishing a weekly jour- 
nal called INGENI0REN and in running the 
DIEU-organization for continuing education 
of engineers. 

The Continuing Education of Engineers 

Continuing education of engineers in 
Denmark is organized mainly by DIEU (Dan- 
ske Ingeni0rers Ef teruddannelse) , an inde- 
pendent organizabion founded by the two 
engineering societies. Its objective is to 
improve the professional and social qualifi- 
cations of the engineer by developing and 
offering post-graduate education in short 
courses giving no diploma. The courses can 
be divided into two main categories: engi- 
neering subject courses and management 
subject courses. 

The normal format of the DIEU-courses 
is the day-time seminar of a duration of 
between one day and one week. A typical 
course lasts for 3 whole days (20-25 hours) 
and has 20 participants. DIEU has a total 
of 4.500 participants at a total of 250 
courses per year. The turnover is about 10 





Civil 


Electrical 


Chemical 


Mechanical 


Total 


Akademiingeni0rer 


787 


586 


517 


628 


2518 


Civil ingeni0rer 


3839 


2373 


2430 


2544 


11 186 


Teknikumingeni0rer 


6977 


5106 




9614 


21697 


Total 


1 1603 


8065 


2947 


1 2786 


35401 



Table 1 

Number of engineers in 1975, by type of education and branch of 



engineering 
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94 


1 9 


1 97 


278 


601 w 


Chemical industry 


141 


90 


474 


281 


986 


Stone, clay, glass, textile, 












wood and paper industries 


3 1 7 


DJ 


14 3 


4 53 


976 


Iron and metal industries, 










engineering works 


128 


51 8 


1 09 


3282 


4 037 


Electro-mechanical industry 


26 


14 24 


20 


419 


1 889 


Transport equipment 


1 4 


D 0 


2 


802 


876 


Public works and administra- 












tion " 


2357 


1222 


238 


747 


4 564 


Building and construction 


2520 


4 22 


88 


907 


3937 


Trade and commerce 


1 54 


448 


97 


723 


1 4 22 


Transport 


172 


569 


13 


268 


1 H 9 9 


Education, libraries, 












research, etc. 


D J O 


8 69 


U JH 


n D i 

yo i 


31 22 


Professions 


2795 


793 


1 88 


1 288 


5064 


Total 


9336 


6508 


2223 


10429 


28496 


Table 2 












Engineers employed in Denmark, 


distributed 


in industry 


as per 


January 1st, 1975 





mill. Dkr. per year. Table 3 gives infor- 
mation on the number of courses, number of 
participant-hours, etc. for the courses 
offered by DIEU in the fall of 1977 and in 
the spring of 1978. 



The fee for a 
about 130 Dkr. per 
is a non-profit org 
covers salaries to 
material, rent of c 
and administration, 
ses takes place in 
adult education, in 
stay during the cou 



typical DIEU-course is 
participant-hour . DIED 
anization and the fee 
teachers, educational 
lass-rooms , promotion 

etc. Many of the cour- 
special centers for 

which the participants 
rse; the price for board 



and lodging is then added to the above men- 
tioned fee, 

DIEU has a permanent staff for develop- 
ment, promotion and administration of cour- 
ses? it consists of about 20 members. 900 
associates are employed as ad hoc teachers 
and members of advisory committees. The 
teachers come from industry, government- 
and public services, and from engineering 
schools, where they are normally employed 
full-time. The salary for teaching a DIEU- 
course is 280 Dkr. per lecture (45 minutes) 
plus extra for transport and note-writing. 





No of courses 


No of 




offered 


accompl . 


participants 


Building and construction engineering 


80 


69 


24500 


toad and traffic engineering 1 


28 


23 




Cndustrial engineering (Elec. + Mech. + Chem 


J 1 13 


73 


21 000 


Management 


95 


84 


50000 


Total 


316 


249 


95500 


'By special arrangement between DIEU and the 


Directorate 


for Public 


Roads . 



Table 3: 

DIEU's a ctivity in the fall of 1977 and the spring of 1 978 , 
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Part Two: 
The 3D-Programme 

Background 

In the late sixties there was a (jeneral 
dissatisfaction among Danish engineers with 
the relative high fees of the courses arrang- 
ed by DIEU. It was often claimed that these 
courses were so expensive that they could 
not be afforded by an engineer unless his/ 
her employer agreed to pay the fee. 

At the same time there was among many 
of the teachers at Danmarks tekniske H0jskole 
(DtH) and Danmarks Ingeni0rakademi (DIA) a 
wish to get into closer contact with practice 
by offering continuing education courses to 
engineers working in industry. 

This led in 1973 to the establishment 
of the so-called 3D-programme which consists 
of courses selected from the normal curri- 
culum of DtH and DIA and offered in revised 
versions as evening-classes to engineers in 
practice at a relative low fee. 

Until 1972 the study at DtH had a rather 
rigid structure. Each subject was well coordi- 
nated with other subjects within a study- 
line and with Mathematics and Physics common 
to all lines. However, coordination of sub- 
jects belonging to two or more lines was 
difficult and gradually it became more and 
more desirable to be able to combine sub- 
jects in non-traditional ways and to intro- 
duce new subjects and specialities. In an 
attempt to solve these problems the structure 
of study was changed radically from 1972. 

The new structure - the modular struc - 
ture - aims at giving all subjects an equal 
status. The study is divided into modular 
courses arranged in such a way that each 
course carries the same load of work for 
the students. A modular course equals 56 
lectures (35 minutes) distributed over a 
semester of 14 weeks. To obtain a degree as 
Civilingeni0r the student has to pass the 
equivalent of 55 modular courses which corre- 
sponds to a length of study of 5 years. To 
all students 7 specific courses in Mathema- 
tics and Physics are compulsory. Further- 
more they have to take at least 6 courses 
out of some 40-50 other courses offered 
within Mathematics, Physics, and Chemistry. 
They also have to prepare a thesis carrying 
a load of work corresponding to 5 modular 
courses. All other courses are in principle 
optional . 

DIA also decided to change its structure 
to the modular system in 1972 even though 
a relative larger number of courses at DIA 
that at DtH have remained compulsory to all 
students . 

What actually happened in 1972 was that 
all subjects taught at the campus of DtH and 
DIA were divided up into 6-800 modular cour- 



ses of a relative short length. This made 
it feasible to offer some of the courses 
as continuing education courses to engineers 
in practice. DtH and DIA therefore joined 
in a decision to establish a continuing edu- 
cation programme for engineers working in 
practice on basis of the modular courses 
taught in the normal curriculum. 

Financing, Administration 

DtH and DIA are economically controlled 
by the Ministry of Education and as part of 
this control expenditures for and income from 
courses in continuing education are not 
allowed in their budgets. It was therefore 
decided to offer the courses as evening- 
classes and to set up a special arrangement 
that allowed the teachers to be paid for 
teaching the courses in their leisure time. 
The Ministry permitted to use the class-rooms 
and laboratory facilities of the two engineer- 
ing schools for the courses free of any charge 

Another important problem was that of 
administration and promotion of the courses. 
DtH and DIA had very limited experience in 
this field and it was therefore decided not 
to establish a special office within the 
schools to take care of these tasks. Instead 
an agreement was made with DIEU, according 
to which the DIEU-organization undertakes 
these tasks on a payment-basis. 

The responsibility for the programme 
was placed on committee especially set up 
for this purpose. In order to secure the best 
possible cooperation among all partners in- 
volved in the programme it was decided to 
compose the committee of representatives • 
from DtH (two teachers and one graduate stu- 
dent) , DIA (two teachers and one undergra- 
duate student) and DIEU (one staff-member 
and one board-member) . The programme thus 
became a joint-programme of the three insti- 
tutions DtH, DIA, and DIEU. Consequently, 
the courses were called the 3D-courses and 
the committee was called the 3D-committee . 

The procedure in offering continuing 
education courses was established as the 
following: The teachers at DtH and DIA pro- 
pose courses to the 3D-committee . The com- 
mittee then decides whether or not to accept 
the course. If a course is accepted, the 
3D-committee undertakes the financial re- 
sponsibility for promoting the course and 
DIEU undertakes the actual work of the pro- 
motion. If a sufficient number of partici- 
pants enroll the course, the necessary ar- 
rangements concerning administration, book- 
ing of rooms, payment of fees and salaries, 
accounting, etc. are done by DIEU. If a course 
is cancelled due to the fact that an insuf- 
ficient number of participants have enrolled, 
the teacher receives no salary while DIEU 
receives a sum of money to cover the costs 
of promotion and advertisement. 



According to this arrangement the finan- 
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cial responsibility for the 3D-courses rests 
within the 3D-committee while DIEU under- 
takes the administrative tasks. 

A garantee fund for the programme was 
established on the basis of a donation from 
the private Danish foundation, Otto Mtfnsteds 
Fond . 

Need Analysis, Promotion 

The 3D-committee does not apply any 
systematical need analysis for the 3D-courses. 
Twice a year all teachers at DtH and DIA are 
asked to propose 3D-courses. The committee 
then selects those courses that according to 
its experience will be of interest to en- 
gineers in practice. In the process of this 
selection the 3D-committee might ask for ad- 
vice from the advisory committees set up by 
DIEU or from engineering firms, government 
agencies, etc. 

In some cases a 3D-course is developed 
by a teacher from DtH or DIA on basis of a 
proposal from the 3D-committee . However, 
it should be underlined that the committee 
has no authorization to order the teachers 
at DtH and DIA to offer 3D-courses since 
the courses are given in the leisure time 
of the teachers . 

All 3D-courses are advertised at least 
once in the weekly journal INGENI0REN that 
is distributed to all Danish engineers. The 
3D-courses are also advertised in a catalogue 
containing information on courses relevant 
to continuing education of engineers and di- 
stributed by DIEU to all Danish engineers 
and engineering firms. In addition, many 
courses are promoted by means of personal 
calls or letters to firms and persons in 
industry. All teachers offering a 3D-course 
are therefore requested to forward a* list of 
firms and persons to whom the course might 
be of special relevance? this list is used 
for the latter mentioned type of promotion. 

Format, Costs 

A typical 3D-course runs for 12 weeks, 
one day per week, and 2 or 3 hours per day. 
The normal period of time for the course is 
between 4.30 p.m. and 6.30 or 7.30 p.m. 
This arrangement allows the participants to 
join the course directly after work. Courses 
arranged between 7 p.m. and 9 or 1 0 p.m. 
have not been attractive. 

As a general principle the 3D-programme 
shall remain financial self-supported? 
the 3D-committee therefore maintains a strict 
budget control for the courses. This control 
involves the following parameters where all 
amounts quoted are referring to the fall term 
of 1978: 

a. The participant pays a fee of 45 Dkr . 
per course-hour (45 minutes). This 
fee has been established on such a 
level that it corresponds to approx- 



imately 35% of the fee for a normal 
DIEU-course . 

b. The teacher is paid a salary of 250 
Dkr. per course-hour (45 minutes)? 
this amount includes salary for pre- 
paration of the lectures, etc. 

In addition the teacher is paid a 
special salary of 2.000 Dkr. the first 
time a 3D-course is offered; this 
salary is paid for the effort made 
to establish the course. 

c. DIEU is paid 90 Dkr. per hour for pro-' 
motion and administration of the cour- 
ses plus the expenditure for adver- 
tisements. For a course that has been 
cancelled due to an insufficient 
number of enrollments the costs of 
promotion and advertisements amount 

to 3000 Dkr. as an average. For an 
accomplished course the costs of 
promotion, advertisements and admi- 
nistration amount to 8000 Dkr. as an 
average . 

d. All expenses for text-books, notes, 
coffee, etc. are taken direct into ac- 
count for the specific course. 

The minimum number of participants is 
calculated on basis of these parameters for 
each 3D-course as the number of enrollments 
necessary for the course to break even. The 
maximum number of participants is stipulated 
on basis of pedagogic considerations, the 
size of the class-room, etc.; normally not 
more than 25 participants are allowed at a 
course. 

If the minimum number of enrollments for 
a course is not reached the course is can- 
celled, and the 3D-committee has to account 
for a deficit. If the enrollment reaches a 
number between minimum and maximum the course 
is accomplished and the 3D-committee can 
account for a profit. At the end of each se- 
mester the 3D-committee checks that the 3D- 
programme is breaking even. In case of a 
deficit the fee is ajusted and special care 
is taken to avoid offering courses for which 
the minimum number of enrollments cannot 
be reached. Profits are us.ed to initiate 
new 3D-courses and as a garantee fund. 

Staff , Enrollment , Evaluation 

As mentioned above it is voluntary for 
the teachers at DtH and DIA to offer 3D-cour- 
ses; approximately 10% of the teachers at 
the two engineering schools are or have been 
involved in the 3D-courses . 

Being confined to the evening-class 
format the 3D-courses attract only parti- 
cipants living and working within a distance 
of 30-50 km from the campus of DtH and DIA 
in Lyngby. In practice this amounts to some 
50% of all engineers employed in Denmark. 
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Enrollment cornea from all three categori ;S 
of Danish engineers with a slight overweight 
of civilingeni0rer . In some courses there 
have been enrollments from non-engineers such 
as technicians, pharmacists , etc. 

At the end of each course an evaluation 
of the content and the teaching is performed 
by means of a questionaire distributed be- 
tween the participants. The questionaire is 
primary for the use of the teacher whereas 
there is no systematic follow-up of the eva- 
luation fiom the 3D-committe wj. 



Results 

3D-courses have now be 
semesters. Figure 2 --llustr 
main results. The average r. 
participants at 3D-courses 
fall term of 1977 and the s 
1978 the total turnover was 
The following course-titles 
the most popular 3D-courses 
Statistical Analysis, Stati 
of Experiments, Design of O 
Structures, Protection of B 
Against Fire, Solar Heating 
and Micro-computer Science. 

Part Three: 



rn offered for 10 
c'Ves some of the 
miber of 
.s 20. In the 
pring term of 
500.000 Dkr. 
ind.icate 
: Methods of 
v>tical Design 
oncrete 
uildings 
in Denmark, 



Experience, conclusions 

The following conclusions, drawn from 
five years of experiences with the 3D-pro- 
gramme at Danmarks tekniske M0jskole and 
Danmarks Ingeni0r*ikademi may be of use to 
planners of programmes for continuing edu- 
cation of engineors. However, special care 
shall be taken to eva^iate the conclusions 
on basis of the ?cluca; ional, economical, 
and professional bac^giound of the 3D-pro- 
gr amine . 

a. At least 5-10% of the courses taught 
in an undergraduate curriculum are 

of interest to engineers in practice. 

b. At least 10% of the teachers at 
an engineering school have an inter- 
est in teaching continuing education; 
their main motive is to get into 
contact with engineers employed in 
practice, however, the economical 
motive shall not be underestimated. 

c. The evening-class format of the once- 
a-week-direct-af ter-work type is 
attractive to many engineers employed 
in practice - and to employers. 

d. Very few participants pay the course- 
fee out of their own pocket; for 
evening courses there seems to be 
relative few problems in getting the 
employer to pay the fee. 

e. For promotion and advertising of a 
programme for continuing education 
professional assistance is necessary; 
such an assistance is not often found 
at engineering schools. 
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Figure 2: The results of the 3D-programme 



f. Strict budget control is extremely 
important; easy ajustments of the 
fees, etc. must be possible. 

It can finally be added that no problems 
have been encountered in having the JD-pro- 
gramme running parallelly to the DIEU-pro- 
gramme. This is probably related to the fact 
that the courses of the two programmes dif- 
fer in format and in price. 
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Summary j 

In developing countries, under 
the traditional system, education used 
to be on the job, life long and inte- 
grated with life's work. With the in- 
troduction of modern system, the empha- 
sis shifted to the education of the 
child and the adolescent who was taken 
out of his community milieu, given 
imported knowledge and trained for 
ancillary administrative, technical, 
clerical and teaching functions. This 
elitist and rigid system has led to 
serious socio-economic problems which 
can only be mitigated by life-long 
continuing education. Engineering 
Institutions in every country should 
play their role in organising conti- 
nuing technical education programmes 
at all levels. International communi- 
cation and cooperation is essential 
in this great human effort. This First 
Conference on Continuing iiigineerlng 
Education is an important step in 
that direction. 

Traditional System of Education in 
Developing Countries : 

Before the introduction of 
Western system of education in develop- 
ing countries, learning, wisdom, tra- 
dition and custom, which together 
formed the substance of culture and 
civilisation were passed by word of 
mouth from generation tc generation. 
There were no schools as we know them. 
Education was direct i e learning 
used tc be on the job and life- long. 
ISlders. reformers and leaders preached 
their ideas to adults. The learned 
continued their education through self- 
study of scriptures, iinphasis was on 
the education of the adult rather 
than of the child or the adolescent. 
Cne 1 s life, work and study- experience 
were completely integrated. 



Modern System of Education in 
Developing Countries : 

With the introduction of modern 
education in schools and colleges, the 
emphasis shifted to the education of 
the child and the adolescent. It took 
the student out of his community milieu 
and prepared him in an artificial 
setting for work in the modern sector 
for ancillary administrative, clerical 
and other technical functions or for 
teaching. Teaching drew its contents 
largely from imported knowledge and 
scholarship, was devoted to work on 
texts and not to the study of the real 
problems of life. Learning was more a 
way to status ^nd had minimal links 
with native culture. On the other hand, 
a rapid absorption of some of the 
elements of the technological culture 
have resulted in marked contrasts of 
'traditional 1 and 'modern 1 . 

Crisis of modern education ; 

Because of fast growth of youth 
population in developing countries, the 
demand of education as also the enrol- 
ment bus been rising. So has been the 
rise in e;<penditure on education. Over 
the past about two decades educational 
e.oenditure has bean growing at-ieast 
twice as rapidly as the national economy 
and over-all public budget. Because of 
other pressing needs like health, hou- 
sing, national security and defance, 
growth of educational budget has begun 
tc slow dov.n. Cn the other side of the 
economic squeeze is the rising cost per 
student due to steadily rising cost of 
labour and material. Thus the" education 
system is faced with oroblem as to how 
to improve efficiency and productivity/ 
by better utilisation of available 
resources. 

Due to the structural rigidities 
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and Imperfection a. which characterise 
the eoonomlea of developing countries, 
their theoretical manpower needs for 
growth far exceed what the employment 
market actually demands and can pay 
for. This imbalance between demand and 
supply results in wide spread unemploy- 
ment; and frustration amongst the educa- 
ted which often manifests itself in 
students unrest. It is clear that 
educational system has to take account 
of prospective manpower needs and job 
opportunities. 

The maladjustment of education 
system has another aspect i e what is 
being taught and how it is being taught. 
What is being taught is absolete in 
terms of what today* s students will 
require to live effectively in the last 
two decades of the 20th century and 
well into the 21st. Moreover, what is 
being taught is irrelevant as well, 
viewed in the cultural, social and 
economic context of the particular 
nations and students concerned. 

The teaching methods and educational 
logistics, in short, the educational 
technology, which were originally desig- 
ned to serve a relatively small and 
homogeneous group of 1 elite 1 students 
does not fit a much larger and far more 
heterogeneous student cliental. Stan- 
dardized curriculum, examination system, 
chronological academic lock-step, 
teacher- student ratio and all the rest 
of pedagogical paraphernalia of an 
earlier era are no longer relevant to 
present day mass education. What is 
needed, ■ quite obviously, is a much more 
flexible and diversified set of pedago- 
gical arrangements. 

Continuing Education and Economic 
Development i 

The need of reform for the intro- 
duction of innovative measure is thus 
clear. No formal education system, 
however, renovated can convey all the 
information one will need throughout 
one's life. Students studying today 
will have to be retrained for new jobs 
several times during their working life. 
The rapid technological and sociological 
changes in todays world make life-long 
education a necessity. Therefore, the 
organisation of continuing education of 
adults is becoming increasing important 
in all societies. 

Developing countries are striving 
for faster economic growth to have self- 
sufficiency and self-reliance. These 
countries have set for themselves over- 
all target of 6$ or 1% growth rate of 



their ONP which la broken dow to 
4jt*6# growth rate for agriculture and 
rate for industry. Thla rate of 
growth of industrial production will 
involve a comparable increase of higher 
and middle level technical personnel of 
all kinds - engineers, technicians, and 
an improvement in the quality of labour 
force as a whole. 

Under the circumstances, business and 
industry, professional bodies, defence 
services, trade unions, social groups 
and other organisations are becoming 
increasingly aware of utility of conti- 
nuing education for developing the 
competence of their members. 

Continuing Education and Responsihi- 
litiea of Ehgineer ing Institution i 

General functions of continuing 
education of engineers and technicians 
may be briefly stated as under i 

a) Improvement of professional 
competence; 

b) Training for management role; 

c) Training to face socio-political 
changes and to fulfil desire for 
personal cultural advancement. 

It need hardly be pointed out that 
the engineering institutions have the 
necessary talent, equipment and infras- 
tructure to fulfil these functions with 
the help of their own faculty and some 
experts from the field or other insti- 
tutions. It is only appropriate that 
these institutions fulfil this obliga- 
tion, to society which have been main- 
taining these institutions at a huge 
cost in poor developing countries. 

In fact, the institutions of higher 
learning including the engineering 
institutions have been slow to realise 
that they have a fundamental role to 
play in research, in design of curricula 
and teaching materials, and training of 
instructors and teachers. Engineers 
have to cooperate with social scientist 
and apply their special knowledge to new 
problem constallations connected with 
the development of job-oriented adult 
education at all levels. It must be 
understood that there is no shortage of 
people who are willing and able to 
learn. The bottle-necks are in the 
training of teachers, in the design of 
programmes, in the production of reading 
matter and teaching materials. In other 
words, the constraints are precisely in 
the areas where the highest level and 
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the intordiooipUnary okiUa are needed. 
The effort on the part of engineering 
inatltutlono will give the f acuity freah 
inaight not only int£y>hoir normal 
aoaderaio activity bUTTxhulr whole out- 
look to cm tiro prooasa of engineering 
education. 

In other vorda, continuing udult 
education in engineering Inatitutiona 
ahould not be aonaldered as an ancillary 
activity but essential social responsi- 
bility which they cannot afford to 
negl eat. 

Continuing Education and Benefits 
to Ehftineerinp; Institution i 

The emphasis on service to society, 
have tended to disregard how much the 
institution themselves gain from invol- 
vement in continuing education. The 
teaching faculty ; who come in contact 
with grown ups with considerable know- 
ledge and experience, learn a lot from 
their students. In fact, adult teaching 
is not monologue but a dialogue, fchere 
being no teachers but only fellow- learner 
The atmosphere in the class is more 
democratic. Courses get modified when 
adult react critically or negatively to 



the material. New oouraofl, having bam 
tried and found naeful In continuing 
oduoation programme, are introduced in 
the regular curriculum. In fact, thio 
interaction has a vary healthy effect on 
normal teaching and research in l;he 
inatitutiona and moke thorn mora relevant 
to the actual needo of lnduatry and 
society. Thio will slowly romovo the 
complaint of the inatitutiona being 
inaular and elitist. 

Continuing Engineering tfduaation 
and International Cooperation [ 

Continuing Engineering Education ia 
obviously an important and urgent task 
facing every developing country, which 
it can neglect only at a great national 
peril. It should invest all the national 
effort for its planning and development 
and seek information and assistance 
from the experience of other nations. 
There is thus an urgent need to develop 
international communication and co-opera- 
tion in the field of continuing enginee- 
ring education. This First World 
Confer enc e on Continuing Ehgineering 
Education will surely prove to be an 
important beginning of a great inter- 
national effort. 
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INDUSTRY 

A. Growth of In-House Programs 

The growth of 1n-house programs in industry 
over the past decade has been quite substantial* 
particularly in the large industries. There are 
many reasons for this but most large industries 
are beginning to realize the need for constant 
updating of technical people in their organiza- 
tion and to help lower their resistance to change 
in an ever changing technological society. 

The industry in-house programs are verv well 
defined because it has become obvious to the peo- 
ple within the industry what their educational 
problems really are if people are not working 
efficiently and with increased productivity. 
Education will not solve all of the problems that 
Industry faces with the new technology but it is 
a place to start. The in-house education pro- 
grams are usually highly successful for a variety 
of reasons. 

I The needs of the employees are very well de- 
fined from an educational point of view, and 
the industry does not have to worry about the 
overall education of the person. They just 
zero in on the educational needs for the 
moment and develop a program that will meet 
these objectives rather quickly. 

• There are no prerequsites for any course that 
the Industry develops. They give the programs 
to people who have a need to know and do not 
worry about upgrading those people who perhaps 
could do the job if some prerequisites were 
taken first. 

• Industry does not differentiate between employ- 
ees. If the technologist needs to know some- 
thing about differential equations, they are in 
the same classes as the engineers who need to 
know something about differential equations. 

It 1s sometimes hard for academic personnel to 
realize that Industry is interested in solving 
the problem and are not worried about degrees, 
accreditation of their programs or worry about 
the validity fo their graduates. If the grad- 
uates can do the job upon completion of the 
course 1 t 1s good enough. They do not worry 
about many of the other details that they hope 



the universities do to maintain their accredita- 
tion. 

t Industry is interested 1n training the largest 
number of people for the lowest possible cost 
1n those areas of expertise that are needed 
1n their own organization. They can educate 
a larger number of people with the same dollars 
1t costs them to send a few people to special 
short courses and other programs within the 
university. Once these people return to the 
work environment they often cannot communicate 
effectively with the people who did not attend 
the educational program. Thus in-house pro- 
grams have a great deal of appeal to them. 

• Participation in in-house programs solves one 
of the major stumbling blocks to university 
programs: personal motivation. If the chief 
engineer and plant manager give an impression 
of being Interested in people participating 
1n education employees participate. It is as 
simple as that. By presenting programs in- 
house after hours, lunch hours, or even during 
some part of the workday, people are motivated 
to participate because they do not have any 
travel time, 1t does not cost them anything, 
and 1t does not Infringe upon their free 

time as much as the university program does. 

• The programs that are developed in most in- 
house situations are centered around real life 
problems within that industry. The instructors 
are well qualified and are the participants' 
peers who work with them. They respect each 
others' judgment, and this author has found 
that instructors from industry seem to talk 

up to the students rather than down to them 
and this is not always true of academic person- 
nel . 

• Most industry instructors for in-house programs 
have little hangup on techniques that are used 
for educating people. They will use anything 
that works and thus reduce some of the problems 
that are associated with university education. 
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• Although Industry 1n-house programs cost a lot 
more than they are willing to admit, these costs 
can be hidden 1n all kinds of budgets within 
an Industrial organization. A good case could 
be made that 1t 1s cheaper to send the Indivi- 
dual than 1t 1s to train him within the plant, 
1f one looks at all of the costs. This 1s very 
difficult to do because of accounting systems. 

B. Payoff for Participation 1n CEE 

The payoff for participation 1n continuing 
education 1s still the biggest stumbling block to 
motivating people to participate. Industry does 
not promote or give pay raises to individuals 
just because they participate in continuing 
engineering education programs. The payoff is on 
job performance during any given year. If this 
begins to slip, the Individual does not receive 
a merit increase nor 1s he promoted. Job perfor- 
mance 1s the key to all Industrial promotions on 
the average. There are exceptions to this but 
people who get promoted for other reasons usually 
do not remain with an organization very long once 
they are "found out". 

A great deal of additional research must be 
done on determining the payoff for participation 
in continuing engineering education. There has 
to be some Intangible benefit for participation 
1n continuing education which is at least evident 
to through self evaluation. NSF may find this a 
fertile field for future research projects. 

C. Industry Use of Multi -Media Programs 

Industry and government have probably made 
the most efficient use of multi-media programs 
of any of the major institutions 1n our society. 
The reason 1s that they have specific require- 
ments which are very well defined, Indicating 
which employees need a particular educational ex- 
perience. The military has probably led the way 
in the development of multi -media materials to 
train their personnel. The major reason, of 
course, 1s that they encompass large numbers of 
people who need the same kind of educational or 
training experience and also are widely dispersed; 
therefore, it behooves them to develop a program 
which they know will work and then distribute it 
widely to all personnel who require that particu- 
lar skill . 

Industry has a unique problem in that they 
are profit oriented and the training dollar must 
come from that source; therefore, they are very 
careful to insure that the educational experience 
is the best possible cost-effective method of 
getting the Information across. This leads to 
difficulties at times, however, since training 
directors can develop tunnel vision and overlook 
the difference between cognitive and affective 
learning. They are chiefly interested in short- 
run objectives, and one wonders why they are 
surprised when employees do not grow and do not' 
maintain their professional vitality as planned. 
I believe it might be inappropriate here to 
discuss what is the engineer's job. Alden Jones 



has deftly defined 1t by stating: "The job of the 
engineer is to design a product to meet a custom- 
er's need and which could be manufactured at a 
profit." I believe this 1s an Important concept 
to which the universities must address themselves 
1n the near future if they hope to maintain their 
viability 1n the continuing education market and 
to develop the multi-media programs required to 
do the job. 

Dr. Undon Saline from General Electric has 
done a study within the company and determined 
the factors leading to improved engineering and 
scientific performance in Lhe following manner: 

80% Work Assignment 

10% Coaching and Supervision 

2% Career Planning 

5% Education 

2% Others 

Although these figures are 1n the nature of edu- 
cated guesses based on wide experience, they 
indicate to most engineers 1n what priority their 
efforts should be placed 1n order to progress and 
to improve their performance. This means that 
5% of the effort that the engineer or scientist 
should spend on his education must be very effi- 
ciently scheduled. Multi-media techniques can 
expedite this; therefore, the "Not Invented here" 
syndrome has less effect on their planning. 

Below are listed, with a brief description, 
someof the better types of programs utilizing 
multi-media techniques currently being used in 
industry. The reader should realize that this 
is not an exhaustive list, but is a represen- 
tative sample of the programs which have been 
used successfully in companies throughout the 
United States. 

RCA 

RCA was one of the first companies to utilize 
very extensively videotaped programs for training 
engineers. Their unique problem required updating 
and maintaining professional technical knowledge 
for approximately six thousand engineers deployed 
throughout the world. Specifically their need 
was to develop those programs that would maintain 
basic skills so that engineers could be trans- 
ferred from one related technology to another as 
it developed from research laboratories. 

They decided on video tape as the best method 
since it was easily transportable and relatively 
easy to make. With a modest investment of less 
than $75,000.00 for a three-camera, black and 
white TV Studio, they were able to produce a 
series of courses for less than $10,000,00 each. 
In addition, they were the first organization to 
pioneer the concept of a systems approach to the 
educational process. Not only did they make 
video tapes, but a text book was assigned for each 
course. A workbook was given to each student 
which contained replications of all the slides 
that were on the video tape cassettes. The tape 
stopped every ten minutes, and active participa- 
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tlon on the part of the viewer was required 1n 
solving a problem which answered questions that 
were on the tape. Written assignments were given f 
for each period to be returned to a central loca- 
tion for grading and comments by a knowledgeable 
expert 1n the field. Letter grades were not gi- 
ven, but rather encouragement was Indicated 1n 
the remarks to motivate the participant. Quizzes 
and examinations were pelodlcally placed 1n each 
of the programs. Although no grades were record- 
ed nor entered 1n the personnel file, the learn- 
ing experience served as a motivating factor and 
enabled the participant to assess his own achieve- 
ments . 



It might be noted here that this particular 
system has served as a model in many of the pro- 
grams that have been developed since, and along 
with the SURGE program at Colorado State, pro- 
bably has set the pattern for video taped instruc- 
tion as we know 1t today. 

Union Carbide 

Union Carbide 1s another company which has 
utilized the video tape media to get Information 
disseminated to all of their plant sites. They 
have developed a high quality series of video 
cassettes concerning energy conservation in In- 
dustry and the various machines which they use 
in their own facilities. This has been accomplish- 
ed at very low cost compared to university type 
operations and 1s quite effective. Both the RCA 
and Union Carbide programs are examples of what 
can be done inexpensively, with an eye on the 
"bottom line" of a budget sheet, and still be 
educationally effective. 

Sandal Laboratories 

Sandia Laboratories probably has the best 
technician training/education program of any in- 
dustry 1n the United States. They utilize study 
carrels, individualized instruction video-tape, 
and 35 mm slide and fllmstrlps for their program. 
They probably have pioneered in industry the 
whole concept of criterion-referenced educational 
endeavor, clearly indicating the necessity of 
defining the problem and all of its constituent 
steps so that the training effort can be maximized. 
Evaluation of their programming indicates that 
they achieve very close to 1 00% competence after 
the training. It is important to note here that 
the industry makes no distinction between the en- 
gineer, technologist or the technician, if those 
Individuals "have a need to know". 

Bell System Training Center 

The Bell System Training Center in Lisle, 
Illinois has probably the best system for simula- 
tion of technological problems of any training 
school in the country. They are able to simulate 
technical failures 1n a typical telephone system. 
Engineers must be able to determine from remote 
locations the cause and effect of such a break- 
down and repair it as Quickly as possible to 



preclude the loss of revenue during down time. 
The educational staff at the Bell System uses a 
very sophisticated technique to determine the 
needs and assess the program once 1t has been 
Implemented. Much could be learned from study 
of this system at this training center on the use 
of simulation of problems. This author has seen 
no other location where more cost effective edu- 
cation 1s being performed. 

Texas Instruments 

Texas Instruments is very deeply involved in 
video tape Instruction, especially for training 
in electronic programs. They have a very active 

development of video tape programs for their em- 
ployees, and have become so successful that a 
spinoff of their business enables them to merchan- 
dise the material for sale 1n other industries. 

Hewlett Packard 

Hewlett Packard has a series of electronic 
media programs on circuitry that probably makes 
the best use of visual aids this author has seen 
for Illustrating circuit diagrams and what 1s 
happening in an electronic circuit at any given 
time. Their overall use of visual aids is unsur- 
passed. 

Xerox Training Center 

The Xerox Training Center in Leesburg, Vir- 
ginia is probably the most up to date and modern 
training center in the country using multi -media 
techniques. A wide gamut of programs has been 
developed using audio tapes, slides, individuali- 
zed instruction and other techniques. Their video 
tape 1n-house distribution system at the training 
center 1s the finest 1n the world. In addition, 
the Xerox Corporation in Rochester has a group 
working on individualized instruction, using 35 
mm slides, audio tapes and program materials that 
are second to none in quality and versatility. 

The one characteristic of all the programs 
listed above is that the goals and objectives of 
all the programs developed by industry are very 
well defined before they start to put the program 
together. They do not simply take "another lec- 
ture 11 and put it on video tape. They are fortun- 
ate in that they know their "Audience" quite well, 
have defined the problems, and are not interested 
in training large numbers of people outside their 
organization who may have diversified interests. 
This makes the job much easier and allows multi- 
media presentations to be used quite effectively. 

It should be noted here that industry has 
many non-degree people employed as engineers, al- 
though it would appear that only baccalaureate 
level engineers are hired for such job classifica- 
tions. Again, media-based training programs are 
used to update and fill in necessary technological 
information as needed. Since this has proved to 
be a practical and economical solution for in- 
dustry, many of the present "on paper" require— 
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Bents will be Inevitably phased out. Addition- 
ally, many Individuals are not aware that present 
government regulations covering Equal Opportunity 
Employment and Affirmative Action hiring will 
ultimately force Industries which have not al- 
realy done so to drop some of the "paper" re- 
quirements, regardless of opinion and convictions 
to the contrary. 
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It is a pleasure to be here today and to share my 
experience with an individualized instruction 
approach for training engineers. As all of 
you here know, any Instruction approach can- 
not really be understood outside the context 
of the environment 1n which 1t is used. So 
before discussing my organization's training 
system, Pd like to briefly describe my 
company and our training facilities... 

We are a worldwide, mult1-d1vis1onal firm that 
provides petroleum products, equipment and 
services. Our 12,000 employees Include 
nationalities of many different countries. 
We are a growth oriented company, and by 
1982, we project the total number of 
employees to Increase to a total of 25,000. 

NL Petroleum Services 1s only one operating unit 
of NL Industries, which 1s also active 1n 
chemical and mineral production, as well as 
manufacturing. Total annual sales last year 
amounted to 2 billion dollars. 

All of the formal classroom training for NL 

Petroleum Services takes place 1n Houston, 
Texas. We transport employees from every 
continent to our center there and pay all the 
employee's expenses. Training materials are 
prepared 1n several languages, and although 
most courses are designed by us to meet 
specific needs, occasionally we find it nec- 
essary to supplement our 1n-house offerings 
with university courses and presentations by 
consultants. 

In 1978, 2,500 employees attended technical, 
sales, and management courses 1n Houston. 
By 1982, the annual training load is pro- 
jected to exceed 6,800. To handle this 
training load, we are presently constructing 
new facilities on an 86-acre site adjacent to 
Houston Intercontinental Airport. Including 
the living facilities, which will be provid- 
ed, training areas will consist of about 
200,000 square feet under roof. 

The training facility will provide Individual 

study areas, laboratories for hands-on train- 
ing, conference rooms, areas for media prep- 
aration and printing, offices and recreation 
spaces. We have even Included office space 



for guest speakers. Although most of our 
courses are functionally designed 1n-house 
to meet specific needs, we do find 1t 
necessary to supplement the training with 
consultants and university courses. 

Training materials are written 1n several lan- 
guages since employees are transported from 
every continent to Houston for their class- 
room and laboratory work. 

Although our present commitment to training 1s 
considered unusually large for the industry 
and our relative size, the new training com- 
plex will probably have to be expanded again 
1n 1982 to meet anticipated company training 
requirements. 

Now that you have a little background on my 

company and training facility,' let me tell 
you about our training system. Major goals 
for training are to: 

(1) Teach skills that are applied at the 
well site, while the customer drills 
for oil and gas. This assures 
proper use of our products, equipment, 
and services. 

(2) Prepare personnel for growth opportuni- 
ties, 1n line with our policy of promo- 
tion from within for line management 
positions. 

In 1974, I was given the responsibility to evalu- 
ate training methods and develop a system of 
continuing education for Engineering person- 
nel which would support company growth plans. 

Without going into detail, this study resulted 1n 
changing from teaching a series of conven- 
tional (lecture) type courses to: 

- A multi-phase training system 

- Individualized Instructional methods 
using the modular approach 

As anticipated, we experienced considerable re- 
sistance from Instructors in changing from 
conventional lecture methods to the Individ- 
ualized modular concept. In time, this re- 
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slstance disappeared when class averages Im- 
proved and as the average time required for 
training shortened. I will tell you more 
about these Improvements after explaining 
how the multi-phase training system works. 



Multi-Phase Training System 

We operate under the principle that some training 
1s most effectively conducted on the job and 
some 1s more effective 1n a formal classroom. 
The multi-phase training system defines re- 
quirements for both on-the-job and formal 
classroom training and progressively ties 1t 
all together. 

The training method in each case 1s the Individ- 
ualized modular concept which permits em- 
ployees to progress at their own desired 
rate. 

The phases of training may vary according to the 
needs of a particular organization. The 
application I use here 1s for my present 
organization. 

PHASE I - Concerned with Introducing the newly 
hired Engineers to the company. The train- 
ing 1s conducted 1n the field under the 
supervision of the local manager. The train- 
ing covers orientation for the job, the 
company, and the Petroleum Industry. The 
Engineer must complete 15 modules before 
acceptance Into Phase 2. Average completion 
time 1s two weeks. This 1s also a screening 
period to determine 1f the trainee 1s 
satisfactory for the job. 

PHASE 2 - Formal training conducted 1n the 

Houston Training Center. We build skills 
and teach the principles of product applica- 
tions. There are 50 modules and average 
completion time 1s one month. The employee 
1s given a promotion with satisfactory com- 
pletion of Phase 2. 

PHASE 3 - Conducted 1n the field under the super- 
vision of the local manager. This phase 
contains 200 modules and 1s concerned with 
the practical application of the technology 
learned 1n Phase 2. Completion time requires 
up to one and a half years. Up to three pro- 
motions may be earned during this phase. 

PHASE 4 - Advanced formal training conducted in 
the Houston Training Center for personnel 
that have satisfactorily completed Phase 3. 
There are 25 modules 1n this phase and 
average completion time 1s three weeks. 

PHASE 5 - Career planning and preparatory training 
for entry Into sales, supervision, or techni- 
cal consulting. Phase 5 training 1s conduct- 
ed 1n the field. Institutional courses are 
used to supplement this training. 

PHASE 6 - Supervisory, sales, and advanced tech- 
nical training. These courses are conducted 



1n the training centor and supplemented by 
Institutional courses. 

PHASE 7 - Management training. These courses are 
conducted 1n the training center and supple- 
mented with university courses and consul- 
tants. 

At this time, sales or management training are 
still taught conventionally, and not Indiv- 
idualized with our modular approach. 

The major objective of our multi-phase training 
system 1s to provide continuing education 
and growth opportunity for employees that 
have the ability, interest and stamina to 
continue their personal development. 

Now to explain the individualized Modular Train- 
ing Method that has made the multi-phase 
training system so effective. 



What Is A Module 

In my system a module is one of many segments of 
Information required to learn a skill or 
complete a course. These? modules are 
sequenced to take advantage of the most 
effective learning processes. 



Anatomy Of A Module 
Each module contains: 

(1) Subject Title 

(2) Prerequisite for each module 

(3) Provision For Instruction signoff 

(4) Objectlve-predsely what 1s required 
to satisfy this module 

(5) Criterion Test-what performance must 
be demonstrated to be checked off on 
the module 

(6) Resource reference materials 

Example Of A Module 



118 



ERLC 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



Hi 




I Baroid 

Linn Petroleum Services 



A Criterion-Referenced 



i Course ^^B* 



Drilling Huids Technology, Phase II 
Prerequisite c-A2 



Name 



Instructor Sign-off 



C-B2 



STATE COMPOSITION AND FUNCTION OF COAT PRODUCTS 



OBJECTIVE: Given all available resources, you must: be able 
Co write Che function and composition of the following COAT 
products: 777, 888, 311, 113, 415, and 45. 

CRITERION TEST: Write the function and composition of the 
following products and check your answers with an instructor 

COAT 777 - 



COAT 888 - 



COAT 311 - 



COAT 113 - 



COAT 415 - 



COAT 45 - 



RESOURCE : Product Data Sheets on 777, 888, 311, 113, 415, 
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Course Map 

Each course has a course map that shows the se- 
quence for working each module. 



Example Of A Course Map 



Participants are permitted to work any module as 
long as he/she follows the proper sequence. 
We have found trainees highly motivated when 
they have control over their progress. 



Wha t Is Individualized Modular 
Instruction 

I do not want to give the Impression that I am 
opposed to the conventional lecture methods. 
We have used the lecture method of Instruc- 
tion for many years and will continue to use 
1t on occaston. The following comparisons of 
training methods and conclusions regarding 
their effectiveness are based on studies and 
experiences 1n my company. I do not advocate 
Individualized Modular Instruction for all 
training situations, however, we have found 
1t to be the most effective training method 
for our needs. 

From my company's experience, here is a comparison 
of Conventional lecture with the Individual- 
ized training method: 



TRAINING METHOD COMPARISON 



ITEM 


CONVENTIONAL 


INDIVIDUALIZED 


Subject 
Presentation 


Lecture 


Modules 


Learning 
Mode 


Group 


Individual 


Performance 
Standard 


Teacher 
Discretion 


Job Related 
Criterion 


Progress 
Feedback 


Periodic 


Continuous 


Course 
Orientation 


Teach 
Knowledge 


Teach 
Skills 


Trainee 
Progress 


Group 
Rate 


Self 
Paced 


Training 
Time 


Constant 


Variable 



In teaching Engineers a highly specialized tech- 
nology to represent the company throughout 
the world, 1t 1s extremely Important that 
each Engineer receive the same training. 
We found that Lecturers varied their subject 
matter from one class to another, and there 
was no consistency 1n training. 

Some lecturers argue that trainees 1n a classroom 
learn from questions asked by other trainees. 
In answer to this criticism, we analyzed our 
jobs very thoroughly and defined training 
requirements, and then sequenced the Infor- 
mation to make 1t available when needed by 
the trainee. Our experience showed class- 
room questions tended to be disruptive and 
slow other trainees down. Many of our 
trainees were irritated by such distractions 
that Interrupted their progress. 



Here are some other points to consider 1n under- 
standing the Individualized Modular In- 
struction Method: s 

* A TRAINING CONCEPT rather than just a training 

method. It Involves all the planning and 
execution processes of who, how, when, what 
and why. 

* OBJECTIVES are carefully and clearly written to 

define the exact performance required to 
complete each module. In my opinion, defin- 
ing training objectives 1s probably the 
weakest link 1n most programs. 

* SEQUENCING modules are presented 1n a logical 

learning order. 

* UPDATING 1s as simple as rewriting modules. 

The system encourages updating to keep a- 
breast of changes In products and tech- 
nology. 

* CRITERION TESTS for each module tests only the 

Information defined 1n the objective. There 
are no equivocations 1n our tests. We are 
teaching saleable skills and we do not have 
time to play games. 

* FEEDBACK 1s Immediate on each module. Progress 

1s constantly known 1n the course. This 1s 
a very important motivation. 

* INSTRUCTOR FUNCTIONS AS: 

(a) Course Manager 

(b) Motivator 

(c) Coach 

(d) Resource 

* SELF PACED since each trainee can progress at 

his/her own rate. This allows for differ- 
ences 1n learning ability, interest, and 
desire. 
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* REINFORCEMENT 1s constant since trainees are 

encouraged to work together. Those that 
have satisfactorily completed modules assist 
other trainees that encounter difficulty. 
This 1s excellent reinforcement. 

* CONSISTENCY 1s not a problem because each train- 

ee receives the same training. When a train- 
ee completes a Phase of training, we know 
what skills he/she has attained. 

* CONTINUOUS TRAINING SCHEDULE means that there 

are no classes. As trainees satisfactorily 
complete on Phase, they move to the next 
Phase. The only limitation 1s available 
space in the training center. 

* HIRING can reflect needs rather than meeting 

class schedules. 

* LECTURES are used to tie Information together 

and encourage groups participation. 

* COURSE COMPLETION - No one 1s permitted to 

complete a course without satisfactory 
completion of all modules. 



load 1n the same training space. 

I would like to reiterate that I don't consider 
the Individualized modular training method 
a panacea for all training problems. This 
technique would be at a disadvantage for 
highly skilled personnel meeting to exchange 
Ideas. 

As a whole, however, the modularized training 
method has been the most effective method 
of Instruction my company has used 1n our 
continuing education efforts for engineers 
and other personnel. Additionally, I am 
presently consulting with a major oil com- 
pany Installing my multi-phase, Individual- 
ized Modular Training System 1n that com- 
pany. 

I will now attempt to answer your questions. 



Results From Individualized 
Modular Training ' 

** ENTHUSIASM - Trainees are enthusiastic about 
the training. I was pleasantly surprised 
that trainees would become so Interested 1n 
the training that they would return to the 
training center at night and on weekends to 
study modules. 

** CLASS AVERAGE Improved 30 points over conven- 
tional teaching methods. We used the same 
tests for both teaching methods and found a 
30 point difference 1n class average. 

** MOTIVATION 1s no longer a problem. 

** UNDERSTANDING - Trainees no longer accept 

vague explanations. They keep pressing until 
Information 1s understood. 

** COOPERATION - Trainees are extremely coopera- 
tive. 

** DIFFICULT SUBJECT MATTER under the conventional 
method 1s no longer a problem. 

** STARTING DATES for courses are no longer re- 
quired. Trainees are accepted when they meet 
the prerequisite for the course. 

** TRAINING TIME to complete a course has been 
reduced by one third. 

** JOB PERFORMANCE - Trainees become productive on 
the job at least three months earlier. 

** FACILITY UTILIZATION - The training facility 1s 
1n constant use. There are no periods of 
disuse as well experienced with conventional 
classes. We have almost doubled the training 
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FRANK B. DQNALSON 




MASTERS DEGREE IN INDUSTRIAL ENGINEERING AND 
INDUSTRIAL PSYCHOLOGY . TRAINING SYSTEMS 
CONSULTING. OVER 25 YEARS IN DEVELOPING AND 
CONDUCTING MANAGEMENT, TECHNICAL SALES TRAINING 
PROGRAMS. THE LAST 5 YEARS MANAGING A MULTI- 
DIVISIONAL INDIVIDUALIZED TECHNICAL TRAINING 
PROGRAM FOR A MAJOR COMPANY IN THE PETROLEUM 
INDUSTRY. 

FRANK FOLLOWS THE PHILOSOPHY THAT TO BE 
EFFECTIVE A COMPANY TRAINING PROGRAM MUST BE 
CONTINUOUS AND SHOULD BE CONTROLLED AT THE 
JOB SITE AS WELL AS IN THE CLASSROOM. 
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BRIDGING THE ACADEMIC-INDUSTRIAL GAP- 

GE'S ENTRY-LEVEL PROCESS 



Summary 

Even though General Electric is well satisfied 
with the preparation of American engineering 
college graduates, there is a real gap between 
academia and the world of work in GE. That 
gap has always existed and will probably always 
exist. The gap is, however, understandable 
and manageable for GE using the entry-level 
process for professional employees within five 
years of their baccalaureate degree. The 
entry-level process gives special attention to 
work assignments, coaching and supervision, 
related education, and career planning. The 
General Electric Edison Engineering Program 
is described in detail to illustrate specifically 
how GE helps relatively inexperienced engineer- 
ing graduates bridge the academic-industrial 
gap. 



George H. Hupman 

Manager-Professional Work Force Relations 
General Electric Company 
Fairfield, Connecticut 

Lindon E. Saline 

Manager-Professional Development 

Operation 
General Electric Company 
Croton-on-Hudson, New York 

"grow-our-own" company, how professional 
employees are managed in their early years 
GE's entry level process -- is particularly 
critical since it is during those early years that 
work style, standards of performance, personal 
expectations, and relationships are formulated. 

About the Gap 

The gap between academia and the world of 
work in GE is real, has always existed and will 
probably always exist, and is understandable 
and manageable. 

It may be helpful to compare some of the key 
elements in the academic environment as per- 
ceived by the engineering student with corres- 
ponding elements perceived by the engineer in 
industry. Here are some of the principal dif- 
ferences in these two environments: 



About General Electric 

GE is a large, diversified, multi-national, 
technology. based company with about $20 billion 
sales and 384, 000 employees worldwide. About 
20 percent of the employees are in the exempt 
or professional work force. Of the top 15, 000 
jobs in GE, over 60 percent are held by individ- 
uals with four year or higher technical degrees, 
20 percent with business or accounting degrees, 
10 percent with liberal arts, or other, degrees 
and 10 percent with less than four-year degrees. 
85 percent of the top 500 positions in General 
Electric are filled with employees who came to 
GE within five years after their college gradu- 
ation or equivalent. GE tends to be a "grow- 
our-own" company and competition for the higher 
level jobs in the professional and managerial 
work force is keen. How we manage that work 
force has major impact on the kind of company 
GE is and will become. But because GE is a 



Environmental Differences 
Element Academia 



Industry 



Authority 
Responsibility 

Problem 
Solving 

Relationships 

Measure of 
Success 



Professor 

Acquiring 
Knowledge 

Structured 



Individual 
Grades 



Manager 

Utilizing 
Knowledge 

Unstructured 



Teamwork 
Salary 



Recognizing these differences and the adjust- 
ments that have to be made by every engineer 
in making a transition from academia to industry 
emphasizes the importance of having an entry 
level process that facilitates that transition and 
provides the foundation for the remainder of a 
long and productive career. 
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Let's begin our consideration of that transition 
with a review of some recent careful studies of 
today's engineering graduates, We find that 
today's engineering graduates are better pre- 
pared to enter industry than ever before. Their 
preparation in academic theory continues first- 
rate and, in fact, appears to be getting better. 
They come to us with exemplary attitudes and 
skills. They are serious, and goal-oriented, and 
are more familiar with engineering systems, 
tools and techniques than in the "good old days. " 

Our findings on the excellence of the preparation 
that today's graduates are being given have been 
independently confirmed in a recent, even broad- 
er, study conducted by The Conference Board. 
In that study, more than 600 executives of com- 
panies employing more than 500 people were 
asked to rate educational institutions on their 
ability to prepare their students for the world of 
work. By nearly ten-to-one, these executives 
judged four-year colleges of Engineering and 
Science to be doing particularly well in fulfilling 
their work-preparation role, ranking these 
schools higher than any other educational insti- 
tution. 

Coming back to our study of the academic-GE 
gap. On the negative side -'- and it's not a big 
negative -- our study shows that almost all 
graduates need improvement in their communi- 
cation ability, in writing and speaking. Today's 
entry-level engineers are more comfortable 
writing computer programs than technical re- 
ports. This communication deficiency becomes 
more critical later on, of course, when we have 
to evaluate those who want to pursue careers in 
management. 

Another area where our study shows new gradu- 
ates to be weak, perhaps weaker than they used 
to be, is in knowing how to apply the theoretical 
and analytical skills they've learned to the solu- 
tion of real engineering problems. Often, col- 
lege students are asked to solve what are essen- 
tially theoretical problems in which each ele- 
ment is identified, and given, and for which 
there is only one right answer. But in the in- 
dustrial world of engineering, the engineer 
often doesn't have the problem given to him or 
her or it may be very ill-defined and ambiguous, 
The engineer in industry has to identify what the 
real problem is and recognize there may be 
several valid solutions that must be evaluated 
for their relative effectiveness and/or cost- 
effectiveness. 

Here is what a large number of our technical 
managers in engineering, manufacturing, mar- 
keting, and research said they wanted in their 



young five years beyond the bachelor's de- 
gree professional technical employees. Young 
technical professionals should have created a 
desire for and momentum towards functional 
expertise, whether it be engineering, production, 
marketing, or whatever the technical areas of 
work are called. They should have intrinsic 
high performance standards and high self- 
esteem. They should be on the way to "knowing 
their territory;" that is, their product or ser- 
vice, industry, customers or users, profession- 
al societies and literature, et cetera. Young 
technical professionals should be developing and 
using their ability to know "right answers" and 
to ask "dumb questions" and to sense, identify, 
and solve unstructured problems that are prob- 
ably multi-functional and multi-discipline in 
nature. They should be able to communicate 
effectively. They should know and feel that 
teamwork both "micro" and "macro" -- is 
GE's modus operandi and they should feel com- 
fortable operating in the GE system and culture. 
Young professionals should feel secure in know- 
ing what GE expects of them and they should 
expect and be receiving active support and en- 
couragement from their GE colleagues and 
managers. 

By-and-large, we're well satisfied with the 
graduates that American engineering colleges 
are preparing for us. They're eager to enter 
industry and meet its challenges; and they are 
"turned on" by work that they can become in- 
volved in, They themselves place a high value 
on their first job as an important index of their 
personal preparation, 

Yet with all the skills they've acquired and with 
their very positive attitudes, these entry-level 
engineers can invariably be helped to "bridge' 
the gap" between their academic environment 
and their GE work environment. The help they 
are offered is GE's entry-level process . . . 
a specific application and design of the generic 
professional development process. 

The Generic Professional Development Process 

Professional development is a complex, life- 
long learning process for producing and accumu- 
lating the relevant know-how, skills, art, and 
attributes used by engineers, managers, and 
other professionals who are the leaders of our 
society. Professional development is a highly 
individualized and personal process. The opti- 
mum "mix" of know-how, art, skills, and attri- 
butes and the process itself depends on the 
individual, on the nature and position of the indi- 
vidual's activity within the hierarchical struc- 
ture, and on the nature and size of the organi- 
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zation. It depends on the sponsoring manage- 
ment, the organization environment, and other 
societal factors. It is subject to the vagaries 
and vicissitudes of all of life. 

The professional development process is always 
operative whether in varying degrees it is in- 
formal or formal, recognized or incognizant. 
Whether an individual is involved in career devel- 
opment is not the question; it is only whether an 
individual's career development is purposeful or 
n willy-nilly. " In the career development pro- 
cess an individual moves along a career path 
during which the individual (hopefully) is continu- 
ally becoming more effective, but nevertheless 
is still developing. 

With the pertinent societal and organizational 
environment, career development seems to be 
influenced primarily by work assignments (per- 
haps 60 percent at entry level, and even more 
so during post entry-level); supervision and 
coaching (about 20 percent at entry level, but 
decreasing post entry-level) education (15 per- 
cent at entry-level, tapering off during post 
entry-level); career planning (a relatively small 
but important 3 percent); and other activities 
(the remaining 2 percent). The assigned per- 
centages are simply the authors' "guesstimates" 
to illustrate relative impact on career develop- 
ment. The relative percent influence of the five 
designated career development elements should 
help prioritize activites for the individual, the 
manager of the individual, the career develop- 
ment specialist, and the educator* 

Work Assignments (60 percent at entry-level , 
increasing post entry-level) 

The developing professional person must have 
the opportunity to perform real engineering, 
managerial, or other professional work. By 
real work, we mean work that if not done by the 
entry-level professional would have to be done 
by some other qualified professional. Real pro- 
fessional work is interestingly enough both an 
end and the principal means for career develop- 
ment. Without real professional work, the indi- 
vidual does not have the opportunity to test his or 
her capability and interest in doing professional 
work, nor will the individual have an opportunity 
to practice the profession (engineering, managing, 
or whatever). 

A specific work assignment can be used creative- 
ly as part of the professional development pro- 
cess beyond the "doing. " Frequently the nature 
of the work for a given assignment can be deli- 
berately arranged so as to provide specific on- 
the-job learning experiences and challenges for 



the incumbent. New learning opportunities 
exist when the professional becomes involved 
with new products, new markets, new techno- 
logies, or new functions in the business. New 
learning opportunities exist in many jobs and 
are discovered only when the incumbent has the 
creative insight and the desire to seek out op- 
portunities for learning as part of the job. 

Other important learning experiences are avail- 
able in special work assignments such as task 
forces, study teams, and committees. Fre- 
quently, these special assignments also pro- 
vide the incumbent with high visibility which 
can be beneficial to career progress if the job 
is performed effectively. 

Coaching and Supervision (20 percent at entry - 
level, decreasing post entry-level ) 

Coaching and supervision can play an important 
role in charting the course and accelerating an 
individual's progress along a career path. The 
ideal boss is one who does not personally do it, 
but rather teaches and inspires the one who 
does. That boss is best who turns occasional, 
rational failure into a learning experience, but 
anticipates potential or impending disaster and 
coaches the developing professional to move 
early enough to take corrective action. That 
boss is best who sets high standards of per- 
formance and demands excellence in the work 
performed. 

Coaching and supervision is needed to develop 
clear understanding between boss and em- 
ployee of what is expected, in what time frame, 
and with what constraints and relationships. An 
effective boss helps the developing professional 
define and accept challenging, "stretch" assign- 
ments. These kinds of understandings set a ... 
basis for trusting relationships, sound perfor- 
mance appraisals, and personal growth. 

Coaching and supervision can be most effective 
when the boss is a role model, not to be emu- 
lated in specific detail, but to learn with and 
from. Coaching and supervision can be most 
effective when the boss is empathetic rather than 
simply sympathetic. Coaching and supervision 
can be most effective when the professional 
wants to learn! ! 
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Education (15 percent at entry-level, decreasing 
post entry-level) 

Education can help accelerate the professional 
development of engineers, managers, and other 
professionals. Here education is used broadly 
to include combinations of orientation, instruc- 
tion, off-the-job training, and studying that 
facilitate the production and accumulation of 
know-how, skills, art, and attributes- 
Education as used here is differentiated from 
the kind of learning that is inherent in the job 
itself or that is part of coaching and supervision. 
Also, it should be emphasized that while educa- 
tion can accelerate career development, it is 
not a substitute for real engineering, manageri- 
al, or other work. Perhaps the most appropriate 
expectation for education at whatever level it 
occurs or in whatever mode it is offered, is 
that it will help the individual "learn how to 
learn. " The individual thus equipped has what 
is needed to cope with change throughout his or 
her career. 

General Electric regards education as an im- 
portant mechanism for accelerating professional 
and managerial career development. In its com- 
plementary role to work assignments, super- 
vision and coaching, and career planning, edu- 
cation is a means for helping individual 
employees develop themselves in order to: 

1. accelerate the process of joining-up with 
the world of work after formal academic 
training; 

2. perform more effectively on current jobs; 

3. prepare for new jobs; or 

4. gain greater personal satisfaction from 
their work. 

All of General Electric's educational activities 
are designed to foster the expectation, desire, 
and habit of continuing education as an im- 
portant adjunct to work experience in the pro- 
cess of lifelong self-renewal and personal 
growth. 

Career Planning (3 percent) 

Career planning helps an individual face up to 
such tough personal questions as the following: 

What do I like to do? 

What am I good at? 

What don't I do very well? 

What would I like to do and why? 



What must I do on my present job 
to perform beyond expectations? 

What must I do off-the-job? 

Do my family and my boss see me 
as I see myself? 

What will I plan to do? 

Career planning should focus primarily on 
what's next rather than emphasize, as is too 
often the case, what's the ultimate. A good 
career plan synthesizes and programs work 
assignments, education, and other activities 
to meet an individual's aspirations consistent 
with his or her capabilities and interests and 
with an organization's objectives and con- 
straints. 

Other Activities (2 percent) 

Professional development can also be faci / 
tated outside regular full-time jobs; for 
example, in community activities, the church, 
professional societies, hobbies, or recreation. 
Particularly for younger inexperienced indi- 
viduals such organizations can frequently 
provide attractive opportunities to do pro- 
fessional or managerial work before an 
individual gets a formal leadership or mana- 
gerial appointment in his or her company or 
other organization. Community organizations, 
churches and professional societies are gen- 
erally seeking help and hence an individual 
can serve not only hin or her self-interests, 
but society as well. Avocations can also pro- 
vide important career development experiences. 

General Electric's Entry-Level Process 

The GE entry-level process -- a specific ap- 
plication of the previously described profes- 
sional development process -- includes by 
our definition all professional employees 
within five years of their baccalaureate degree 
or, for a small percentage of the employees, 
those with equivalent p reparation and experi- 
ence. The entry-level process has four 
primary elements as shown on Chart I. 
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CHART I 



CHARACTERISTICS OF GE'S ENTRY LEVEL PROCESS 
ALONG DIFFERENT CAREER PATHS 



busines sea 



Each of these elements will affect the individual 
differently depending on which of the three 
principal career paths he or she may select: 

Direct Placement 
Component Programs 
. Company Programs 

Direct Placement serves as an important entry 
level path for those individuals who know quite 
precisely the job they want. They feel no need 
to test the validity of their preconceived work 
interests by exploring other businesses, pro- 
ducts, functions or locations. During their 
assignment, attention is given to assuring that 
the work is real, challenging and consistent 
with the interests and experience of the em- 
ployee. The employee's manager has respon- 
sibility for coaching and supervision. Gen- 
erally job-related education will be available at 
the location with courses often given on company 
time. Education is usually available at nearby 
universities with tuition being paid by the com- 
pany. Career planning is largely dependent on 
individual initiative although help is frequently 
available from the manager or other profes- 
sionals at the request of the individual. 

Component Programs are for individuals who 
know the business where they want to work but 
want to have experiences in more than one 
function or more than one location before mak- 
ing a decision on a permanent assignment. On 
Component programs they will be given several 
assignments working for different managers. 



These programs offer participants the oppor- 
tunity to "check out" different interests and 
capabilities and to experience the coaching 
and supervision of different managers. Job 
related education is an important aspect of 
these entry-level programs. Career planning 
is provided by a Program Administrator who 
tries to match the capabilities and interests 
of the people on the program with the work and 
the managers providing the assignments to give 
the individual a good start towards his or her 
chosen career. 

Company Programs are operated at the Cor- 
porate level for engineers who know what 
Company they want to work for but feel they 
need a variety of assignments, perhaps in dif- 
ferent businesses or functions or locations 
before accepting a permanent position. As in 
the two other career paths, attention is given to 
challenging work assignments but Company 
Programs will tend to provide a greater vari- 
ety of experiences. On these programs practi- 
cally everyone is involved in additional job- 
related education that usually includes both 
Company and University education. Various 
Program Administrators and an overall cor- 
porate program manager help the participants 
during the entry-level process. Examples 
of these Company Programs are the Manufac- 
turing Management Program and the Edison 
Engineering Program. Let's look at the latter 
one in more detail. 
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The General Electric 
Edison Engineering Program 

The General Electric Ediaon Engineering 
Program is one of the General Electric Pro- 
grams for Engineera and Scientiata. Only out- 
standing engineering and acience graduatea are 
chosen for this program. Program partici- 
panta are prepared for future technical leader- 
ahip in the Company in a carefully deaigned 
profeaaional development experience including 
challenging work assignments, careful super- 
vision and coaching, applied engineering 
problem- a olving studies, graduate-study op- 
portunities and help in career planning. 
Through thia advanced training, Ediaon En- 
gineering Program members experience a 
wide spectrum of technical work that may in- 
clude producing new and improved products 
or developing and applying processes, systems 
and state-of-the-art technologies. The pro- 
gram has been created to add breadth and depth 
to their technical and business understanding 
while affording opportunities to develop their 
capabilities for performing high-level engineer- 
ing and scientific work. They learn about their 
profession from experienced engineers and dis - 
cover how various jobs relate to a total 
business. 

Work Assignments 

The assignment period usually covers two 
years but this varies according to a partici- 
pant's interests and progress. All work 
assignments encourage development of techni- 
cal skills and are designed as far as possible 
to meet individual needs and interests. Ex- 
posure to diverse technologies, people and 
functions assists program members in deter- 
mining their work preferences, and they are 
urged to use this period for personal develop- 
ment. 

Generally each year is divided into two assign- 
ments which may be of different duration. As 
much variety is given in work experience as 
possible. Assignments may include Advanced 
Development, Product Design, System En- 
gineering, Laboratories, Reliability and 
Ouality Control, Manufacturing Engineering 
and Application Engineering. 

The Program has been designed for maximum 
flexibility. It is possible to go "off rotation" 
at any point in the one-to-three year period, 
when a participant has found a position within 
GE that matches his or her skills and interests. 



Supervision and Coaching \ 

Regardless of where participants begin their 
careers, they work with people who are highly 
respected in their specialties, and have en- 
thusiasm to eaae the transition for new em- 
ployees from school to the GE work environ- 
ment. An Assignment Manager provides work 
assignments and guidance and evaluates each 
program member's performance. A local 
Program Administrator coordinates assign- 
ments within the business location, offers 
career counseling and supervises the pro- 
gram's content. The Corporate Program 
Manager is responsible for the overall conduct 
of the program and monitors the progress of 
members company-wide. 

Participants are treated as professionals 
within each work environment. They are 
offered the same opportunities as the perma- 
nent staff and share both responsibilities to 
meet commitments and credit for work well 
done. Daily contacts with the Assignment 
Manager are informal, but mid-assignment 
the manager and program member meet for- 
mally to discuss the nature of the assignment, 
the participant's progress and goals and re- 
maining steps to completing a successful, 
meaningful work experience. This interim 
focus is one of numerous opportunities for 
program members to calibrate their career 
progress and growth. 

The Advanced Course in Engineering 

To develop professional engineers, GE stresses 
a combination of advanced study and practical 
experience. Engineering leadership requires 
not only comprehension of advanced technical 
problems but also experience in their practical 
application to engineering development and 
design. This is an important element in 
bridging the gap. The General Electric Ad- 
vanced Course in Engineering was originally 
established more than fifty years ago to sharpen 
engineers' problem-solving capabilities in 
an industrial environment. The objective of 
the Advanced Course is to increase graduates' 
capabilities to analyze and evaluate the tech- 
nical and economic significance of engineering 
problems, to select the best approaches to their 
solution, to effectively apply principles of 
physics, mathematics and engineering and to 
present conclusions and recommend action 
clearly and concisely. Course formats include 
lectures given each week by engineers and 
scientists supplemented by weekly assignments 
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of actual applied-engineering problems. Parti- 
cipants may attend classes during normal work- 
ing hours, and GE supplies the required texts. 
Home work assignments are very demanding. 
Members learn to schedule time by completing 
work within allotted periods. 

The Advanced Course is a three-year program 
of three courses designated A, B and C. While 
Edison Engineering Program members are 
required to participate in the A Course portion 
of the Advanced Course during their first year 
on the program, other qualified individuals can 
and do take the course. The required A Course 
building block of the General Electric Edison 
Engineering Program -- is an interdisciplinary 
industrially-oriented engineering problem- 
solving course that teaches members to 
approach a large problem, analyze it and re- 
duce it to its components, establish and solve 
a mathematical model and interpret and report 
results orally as well as in formal written en- 
gineering reports. The A Course is designed 
to provide exposure to a broad range of engi- 
eering disciplines. Problems are selected 
from areas such as mechanics, electricity, 
thermodynamics, fluid dynamics, heat trans- 
fer, elasticity and control systems. Mathe- 
matical techniques including integral trans- 
forms, linear algebra, probability fundamen- 
tals and computational techniques may also be 
covered. 

Graduate Study 

Once the A Course has been completed, pro- 
gram participants are encouraged to continue 
with the B and C Courses which are in depth 
courses designed to bring participants to the 
leading edge of a particular technology. These 
additional portions of the Advanced Course B 
and C, are optional for Edison Engineering 
Program members. They vary in format and 
subject content since they are conducted by a 
variety of GE businesses. Another option is to 
enroll in graduate-level university courses 
nearby, working towards a Master's degree 
in the chosen engineering discipline. Advanced 
education courses at local colleges or uni- 
versities are tuition-paid. Engineers holding 
graduate degrees may take additional tuition- 
refunded university courses or General Electric 
courses. Educational opportunities and tuition 
refunds continue to be available to program 
members and to all engineers and scientists 
throughout their GE careers. 



Career Planning 

Program members also participate in system- 
atic, analytical career planning that emphasizes 
methods to establish and realize career goals. 
Personal preferences and demonstrated per- 
formance are taken into account. During the 
first month of each assignment the participant 
and Assignment Manager develop a written 
understanding of job responsibilities for later 
use in the performance appraisal. 

At the assignment's conclusion, the manager 
completes an evaluation of performance and 
career growth and provides advice on career 
direction. At the same time, each program 
member is asked to give a frank evaluation of 
the assignment, its challenges and impact on 
career growth. These evaluations are the 
basis for career discussions with the Assign- 
ment Manager and the local Program Admini- 
strator. 

This program is designed to provide a suitable 
vehicle for members and participating business 
units to develop and match common interests 
for post-program placement. The graduating 
member is well prepared for engineering work, 
with a variety of work experiences, coaching 
and supervision from several different managers, 
education directly related to engineering work 
and career counseling by both managers and 
program administrators. Since participants 
are carefully selected from colleges and uni- 
versities and accept increasing responsibilities 
while augmenting their skills with important 
course work, they are in high demand to fill 
positions in General Electric. 

Summing Up 

The Academic-Industrial gap is a very 
important and often difficult step in a 
professional career. 

The transition can be facilitated by 
attention to : 

- Work Assignments 

- Coaching and Supervision 

- Related Education 

- Career Planning 

The individual remains primarily respon- 
sible for his or her career. 

Variety in the Entry Level process 
permits most individuals to make a good 
career beginning. 
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"CONTINUING EDUCATION. IN AGRICULTURAL 
PROGRAMS: TRAINING* FOR THE AGRICULTURAL 
POPULATION OF MEXICO" 

I.- INTRODUCTION 

In recent times education has become one 
o i : the basic concerns of countries like 
our ) that are striving to find valid 
formulas to rise beyond their present 
ley el of development. 

A country's development embraces all 
aspects of man's life and being, as it is 
a process directed to the creation of the 
necessary conditions for human fulfillment. 
An indispensable condition for this 
process co take place is a great capacity 
for change on the part of society's 
memb e rs . 

Nations that can provide education and 
thus guarantee for the majority of their 
people the acquisition of the necessary 
skills to transform backward conditions 
into conditions for progress can attain 
a more advanced stage of development in 
less time. One can therefore conclude 
that the capacity for learning is vital 
for development, as is education. 

Education is understood as the political, 
economic and social process through which 
changes in a society are promoted and 
directed, and integral harmonious 
actualization of human beings is furthered. 
At the same time, it is the link that 
binds culture to social structure. Thus, 



education is conceived as an instrument 
of national policy - particularly in 
developing countries, where it requires 
more careful and technical management. 

On the premise that Government policies 
in Mexico are addressed to the overall 
development of the country, rural 
education, and especially training for 
farmers, is one of the basic tooks for 
their implementation. In this paper an 
attempt is made to bring together a 
number of ideas and concepts derived from 
personal experience, presenting a picture 
of the mechanisms utilized and the results 
obtained by agricultural training in 
Mexico for the rural population, sup- 
plemented by training of technicians, 
engineers and agronomy post-graduates. 

In preparing this paper val uab 1 e op in ions, 
information and material were obtained 
from technicians of tha Ministry of 
Agriculture and Water Resources, the 
Ministry of Trade, the National Basic 
Commodities Corporation (CONASUPO), the 
National Agrarian Education Institute of 
the Ministry of Agrarian Reform and the 
Chapingo Post-Graduate Program. 

II.- FRAME OF REFERENCE 
2 . 1 Generalities 

For development to occur in traditionally 
backward nations a better balance and 
integration of urban and rural growth is 
necessary. As a greater number of 
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priority projecta in the 50a and 60a 
focuaaed on modernization and development 
of the urban aector it haa been even more 
difficult and complicated to improve 
economic and social opportunities for rural 
ar e aa . 

Aa agricultural development is the main 
component, of any succeaful program for 
rural areas, airaply because 80% of the 
Third World's population is engaged 
directly or indirectly in agricultural 
activities, it should be viewed within a 
broader perspective. 

This broader view should be of transforming 
economic, social and institutional 
atructures, as well as the structure of 
relations and processes in rural areas. 
Rural development goals cannot be restricted 
solely to agricultural and economic growth, 
but should be seen more in nerms of a 
balanced economic and social advancement, 
with emphasis on equitable distribution 
for the rapid achievement of higher levels 
of wellbeing. 

Among these ambitious goals should be 
included the creation of more job 
opportunities, access to productive land, a 
more equitable distribution of rural income, 
more extensive care for the improvement of 
health, nutrition and housing, and lastly 
greater access to education - both formal 
and informal for children and adults; which 
could be directly relevant to the needs and 
aspirations of the people who live in the 
country. 

One might question whether the educational 
systems currently in operation in developing 
countries have contributed to rural 
development. We do not believe their 
contribution has been entirely satisfactory, 
as they have been overly influenced by 
systems that have been succesful in quite 
different circumstances for industrialized 
countries. 



The moat adviaable priority at thia time 
ia to pay apecial attention to an increas 
ingly large proportion of atudenta in 
rural areas, eapecially those who very 
likely will live out their livea working 
in the same place. Better groups are 
required o people akilled in doing well 
in such an environment young people and 
children out of achool, women and sma 1 1 
farmers to whom the doors of organized 
formal or informal education are closed. 

Efforts should the be made for education 
in the rural areas of underdeveloped 
countries to make a real contribution 
towards raising the standard of living 
of agricultural communities. 

2 . 2 Some Background on A gri culture in 
Mexico 

From 1940 to 1960 agricultural production 
in Mexico grew at rates of more than 50% 
a year, while population increased at 2.9%. 
Internal demand was met, there were export^ 
able surpluses and a relative stability of 
prices could be maintained. 

However, starting in 1964, the agricul- 
tural output began to increase at barely 
2.4%, less than the rate of population 
growth. The result was a heavy migration 
of unemployed labor to urban areas and a 
severe decap i ta liza ti on of agriculture, 
from which substantial resources were - 
transferred to industry and business. In 
short, there was a severe agricultural 
recession, the impact of which was felt 
throughout the entire economy. 

This recession resulted from an imbalanced 
distribution of income and the excessive 
concentration of wealth, accentuating the 
dual nature of agriculture, expressed in 
the coexistence of a very large tradi- 
tional agricultural population of low 
productivity, and a slowly growing modern 
sector that is encountering increasingly 
greater difficulties to keep up its 
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productivity leval. 

Strictly speaking, the causes of this 
recession were the inadequacy of public 
and private investment, and the lack of a 
long term agricultural policy and plans. 
We are still suffering its effects: a 
generalized price increase and the con- 
sequent actual reduction of fixed income. 
To overcome this situation investment and 
employment are being increased. The rural 
population has started to take part in 
making decisions that will affect it, by 
means of continuing training to combine 
their participation with guidance, a n ;1 so 
further the achievement of social and 
production objectives. 

III.- TRAINING FOR THE AGRICULTURAL 
POPULATION 

3 . 1 Concepts, Objectives and 

Characteristics 
As one of the national goals is to increase 
the production of foodstuffs and other 
agricultural output, a primary function of 
the government is to create the favorable 
economic and social conditions for this 
purpose by means of various programs to 
strengthen the development infrastructure 
of this sector . 

In this context, training is envisioned as 
a basic tool to promote the rural develop- 
mentprocess, in accordance with this 
premise of the people's participation to 
support agricultural programs designed for 
them. 

Agricultural training programs use a 
procedure in keeping with the factors of 
the agricultural sector that takes into 
consideration past experience. They have 
been structured on the conviction that it 
is the core of people themselves who should 
decide upon and undertake basic actions for 
development, according to their true needs, 
aspirations and resources, with the sup- 
port and coordinated aid of the Government. 



According to this concept, agricultural 
training and the process that results 
from its application, attempt to create 
conditions of social willingness that 
will indicate the time and mode for insti^ 
tutional intervention. In this endeavour, 
the people's disposition or will would 
guarantee the social and economic 
utilization, yield 1 and recovery of the 
various investments. 

The main objective of training for the 
rural population is to aid in the creation 
of a productive agrarian social structure 
by making available to the people the 
necessary knowledge and skills so that 
they can participate in enterprises they 
themselves undertake, reclaiming their 
historic initiative and generating the 
attitudes and skills required for them to 
know what their living conditions are, 
and based on that knowledge, to change 
them systematically and continuously, by 
organization of productive labor. 

Interconnected coordinated training pro- 
grams of the various official agencies - 
are the operational tool of all education 
activities carried on by the Government 
in rural areas. Their objectives, listed 
below, give an idea of their character- 
istics . 

The National Agricultural Development 
Program for Rain-Fed Areas (PRONDAAT), 
under the coordination of the Chapingo 
Post-Graduate School has the following 
ob j ectives : 

For the short term: "To supplement local 
production technology for the more impor 
tant crops with know-how that will raise 
the productivity of land, labor and 
capital, if the utilization of these 
three basic resources is intensified." 

In the long term; "To develop agricultural 
systems in keeping with regional needs, 
and with the various plans for the dif- 
ferent geographical areas of the country". 
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The ConaHupo Center Agricultural Training 
Pro«rnm (CECONCA) has as ita mnin objectivu: 
"To train rural workers, teaching specific 
land and animal husbandry techniques with 
a political orientation to hel achieve 
more efficient marketing of basic com- 
modities and better income for rural 
society, through its aware and organized 
participation in the agricultural produc- 
tion process and the defense of tis class 
rights" . 

The National Agrarian Training Program, 
entrusted to the National Agrarian Train- 
ing Institute plans to attain its objec- 
tives by working towards three specific 
goals : 

That the rural population regain their 
historic initiative to effectively under- 
take, organize, manage and perform actions 
required for agricultural production and 
d e ve 1 o pmen t . 

To promote responsible, aware and organized 
participation of the people in the national 
democratic popular alliance for production. 

To develop in the rural population the 
knowledge and skills required for optimum 
utilization of the resources available to 
them, so they may take part in the - 
beneficial transformation of conditions by 
means of a proper organization of produc- 
tive rural labor. 

Rural training in Mexico, in pursuance of 
the above objectives, is considered to 
have the following characteristics: 

It is dynamic, because it fosters and 
accelerates positive changes in the rural 
population, adapting and guaranteeing its 
permanent, self-sustaining applicability. 

It is integral, because it covers all 
aspects of knowledge and skill required 
to obtain, preserve, develop and make 
optimum use of available resources, within 
the context of the internal and external 



re In t ions of agrarian nuclei, understand- 
ing the latter a a the basic s r> c 1 e c o u n in i c 
production units. 

It is redeeming, because it respects the 
true values of country people, and seeks 
to reestablish and strengthen them, 
adapting them to the country's present 
factual conditions. 

It is an organ for communication because 
it favors the generation and transmission 
of knowledge by and among the rural 
population. 

It is a promotion activity, because it 
fosters the people's initiative to take 
part in their evolutionary process by 
organizing rural labor. 

3 . 2 General Operation Outline 
Strategies and methodologies are applied 
for agricultural training, which adjusted 
to the particular characteristics of each 
agrarian group, provide the necessary 
training for country people to participate 
in their own process of evolution by the 
systematic application of knowledge, and 
to perform the specific actions this 
entails by promoting and giving technical 
support to this process in all rural 
nuclei . 

The methodological concept of rural train 
ing is based on the consideration that 
the people's initiative to undertake 
actions arises from an exercise of the 
transformation process, which in turn 
emerges from a knowledge of reality. This 
requires the right skills and attitudes, 
and the furnishing of these skills and 
attitudes is the basic objective of all 
training actions. 

An outcome of this process are the various 
alternatives and specific action programs 
for development, as well as the demands 
for specific skills, knowledge and 
attitudes to implement them. These 
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mat turn aru covered by rural training, 
particularly In nruaa r 0 lntlvu to organiza 
tion, management, programming anil produe- 
t Ion , 

If n rural population nuclaiiH Ih awaru 
of tho facts nntl of tliu actiniui ruquirod 
to transform them, a necessary result will 
be that it joins forces with other 
neighboring nuclew with common problems, 
ao that they can undertake together t | le 
actions needed for their solutions, 

Training for the rural population of 
Mexico deals with two basic areas: 
training for productive organization and 
training to optimize production. 

The first is done through the National 
Agrarian Training Program, which carries 
out an articulated systematic training 
process with a methodological model which 
focuses contraining cadres who will them 
do agrarian training. Their target 
population is the field offices of other 
institutions which play an active role in 
rural development. 

One the human resources who will carry this 
training effort to the field are prepared, 
they go to an agrarian nucleus where they 
share the lives of the people. Trainers 
and trainees together diagnose the 
situation and develop a strategy for its 
solution; when considering the strategy's 
feasibility they define and call for the 
action of other institutions who will 
assist them by providing technical and 
economic support until the project is 
operating normally. 

As regards training for production 
optimization, this is do n e through the 
National Program for Rural Development in 
Rainfed Areas and through CECONCA. 

The Chapingo Pos t-Gr adua t e School, which 
coordinates the Rainfed Areas Development 
Program, makes available to people in 
those areas, through their training 
efforts, the findings of tis agricultural 



runufirch tn apply it to various represent^ 
t Lvu p Inuuii of the region in which i. t 
oporntOH, ho that particular wo a the r and 
Ruf»nniph leal fuaturuH will not advorHuly 
alter r u a u 1 1 h , 

T h u training program methodology includes J 

- Identification of local technology 
components with the greatest marginal 
production, as well as of new possibili- 
ties, while developing more knowledge 
about short term ecological restrictions. 

- Identification of production technology 
alternatives, by approximations which 
will result from a trade-off among the 
three factors below: 

a) degree of knowledge of a given 
production ratio; 

b) marginal productivity of the factor 
involved , 

c) acceptable degree of risk of proposing 
to farmers the wrong alternative. 

- Learning by researchers of some of the 
key production components used by 
farmers , 

This traditional knowledge together with 
the skills and resources of modern 
disciplines are the ingredients to be 
used in improving technology. As 
agronomy research is a fundamental part 
of the program's methodology to improve 
production; generation of technology 
itself is just an intermediate step and 
this is why the procedure of succesive 
technical approximations has been 
employed . 

Regional teams are used in this program, 
composed of technicians who carry out 
various activities and who work for 
different institutions, but who, because 
of the program's general policies, try 
to work together according to existing 
local conditions. The four basic areas 
covered by technicians on the teams are: 
agricultural research, socioeconomic 
evaluation, agricultural dissemination 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



136 



159 



And coordination. 



The program' o implomontnt ion by ruglnunl 
to urns ia particularly beneficial hoc anno it 
provisos for continuous crltiquim nnd 
quoBtioning of nil tun in members. Mo ro over, 
an thoy nro in pormanont toucb with tha 
farmora, the latter, who aro familiar with 
local technological probloms, inform tho 
reaearchura oo they can find a solution, 

Tho Conaaupo Center Agricultural Training 
Program opo rates on the baaia of tile 
specific characteristics of the population 
nuclei in the Centers, by means of dynamic, 
productive instruction, in which the 
instructor is simply a more experienced 
peer who aids in the learning process, 
but this process is induced or generated 
by the t rainee . 

Training programs operate on the basis of 
short intensive courses, which are later 
supplemented and reinforced with reading 
ma t e r i a 1 . 

Every course covers two areas: teaching of 
productive utilization of specific 
agricultural technicques and the awareness 
that these should be used to serve the 
commun i t y . 

Audiovisual aids are used in teaching for 
greater ease of understanding and learning. 
However, the students are encouraged to 
write their notes in their own language 
and according to their own experience, so 
that they can use their notes as a refer- 
ence tool. 

The system used for academic sessions is 
not so much tat of simple lectures but 
rather an adaptation of socialized 
dynamic study, based on giving all 
participants a chance to make use of their 
knowledge and acquired experience by 
considering other points of view, clarify- 
ing dobuts and voicing their interests and 
concerns in the work group. That is in - 



this type of education uturiuntH Bono rate 
thuir own learning. 

Kneed with the g rowing domanda of rural 
sectors for training p r o g r a in u and tho 
impossibility of sotting up more contora, 
two now programs wore do viae J that make 
it possible, with minimal roHOurcos, to 
take external massive training to the 
countryaiilo; training by Peeplo'a 
Instructors who go to rural communitioa 
and implement the work program for each 
region, using Correspondence Courses. 

The above shows, that given the unique 
characteristics of this kind of training, 
there is no duplication of functions of 
private and public educational institu- 
tions * 

IV.- A PRELIMINARY EVALUATION 

The implementation of rural training 
programs in Mexico has confirmed that 
groups of agricultural workers with 
awareness, responsibility and organiza- 
tion, participate in and undertake 
production activities to work towards 
their development. 

Results attained to date objectively 
confirm that the organizational process, 
when it arises from the basic sectors 
themselves and is channeled by able 
leaders, helps the State to achieve its 
objectives in the area of social support 
for production, as opposed to past 
practices which, without regard to the 
people's own interests or considerations, 
attempted to convince them or impose 
organizational forms developed by others 
and quite foreign to them. 

It can also be seen that when the people 
themselves take part in programs and 
objectives of public agencies working 
in the countryside they facilitate and 
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unrlch an eh prog rami and voooino a u oo I for 
LuturHuctorlfil unnrd 1 11 11 1: Ion find for tho 
Miipport of (!o varum on I ti u 1: 1 0 11 in Miu mm I 
m e o t n r , 

llowovor, within tho con lone of flovurnnuuil 
nRrnrlnn train Inn polio I on, ( 1 muat ho 
omphaa I zuil that rual populatlona nuuri 
cm lnln« to participate moro actively and 
effectively In economic and political 
tlocinionn, and In hoc (oty in general, 
Training for t li u nuw lucruaHu of ngrloultU£ 
a I p r o d it c t i o n by t u a e h I n g t ho i n d I a p u n h a h 1 o 
technical know-how do oh not una it re full 
utilization of this Hector's c r u a t i v e 
potential . 

Even so, it is satisfactory to hoc that 
real efforts are now being made in Mexico 
to actively integrate to tlie production 
process and rapid development of society 
these large groups of the population that 
were traditionally marginal. 

The basic contribution of the training 
programs 1 implementation has been a 
working method that has enabled groups 
of rural workers and other sectors of 
society by learning about their own 
reality so that they can transform it. 



0 f 1 ho va 1 no a a f rural hoc i 0 ty t to neh i 0 vo 
th ft Cull do vo 1 op in on I ol aooincy an a 
who 1 o , 

Than , It 1 11 impo r t an 1 t o v a r ry on w i th 
ma I a i nod 1 m i 11 i ng ac civil I on , wh I oh , 1 11 
keeping with tho particular r I rcunuiHtniioon 
of 0 a i'h country or region, and moro 
i 111 p o r t a 11 1 1 y , of u a v li r 11 r a I n 11 c I o it a , will 
favor tho rebirth of thono poopln'a 
in i c i a t i vo to pa r t i 0 i p a t 0 in all a c 1 i v i ~ 
l: I oh il L rue t utl to t h u i mp ro v 01110 a t o ( 
ho c i a 1 well-being. 



V.- CONCLUSIONS 

The experience gained to date with 
Agrarian Training Programs in most of our 
countries has been in the framework of a 
rural society totally outside the 
development process of urban areas. 

This separation from decision making, and 
from the efforts and fruits of development 
- in the political, economic and social 
spheres - is in most cases a reflection of 
a modern culture superimposed on a 
traditional background, cancelling all its 
potential. 

It is therefore necessary to carry out a 
comprehensive process of reclamation, to 
place in its true dimensions the importance 
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FACTS AMD FIGURES 
ON CONTINUING EDUCATION 
FOR SIEMENS AG ENGINEERS 



Dr. Ernst GoMlng 

Director & Chlaf Advlaar of Taohnlaal Training 

fi Continuing Engineering Education 
Biamann AG 

Muonohan, Waat Garmany 



Background, (organisational environment) 



Siemens AG is an electrical engineering 
company engaged in research, development, 
manufacture and sales of electrical pro- 
ducts and systems. Founded in 1347 and 



having survived the upheavals of two 
world wars, the company is now the 3th 
larrpst electrical engineering company 
in the v/orld (.?ig. -])] The value of the 
orders received world, wide in the last 
fiscal year was DM 25.9 billion, while 
the turnover reached DM 25.2 billion. 
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M .0 
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Sales In billions of DM for period October 
1976 to September 1977. 

Amounts translated at Frankfurt middle rate. 
K^^l Nonelectrical business (estimated) 
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THE 10 LARGEST ELECTRICAL COMPANIES 



Fig. 1 
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Siemens AG consists of 7 Groups and 5 
Central Divisions (Fig, 2). The pro- 
ducts of the various groups cover the 
entire field of electrical engineering, 



— 1 6 

with power ratings ranging from 10 W 
in equipment designed for receiving co- 
ded data from weather buoys, up to 10 ° 
W in power station technology. 
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ORGANIZATIONAL STRUCTURE OF SIEMENS AG 



?' 



Sales are handled through 130 regional 
sales offices and branch offices in Ger- 
many, and through Siemens companies ^nc 3 
rep^e.^ntatives in anprox. 400 cities 
ahroa" 1 » 

The i'^j'ir Kngineerin r '' and Telecommuni- 
cations Groups and the regional sales 
offices account for the greater part of 
the total number of employees. 

Education at Siemens AG comprises two 
sectors : 

* The in-house vocational training of 
workers, apprentices and technical 
assistants (female) two to three year 
courses . 

* The continuing education of workers 
and the technical and commercial 
staffs. 



Continuing education programs have to 
be developed for some 21,000 engineers 
and scientists as well as for 7,600 
technicians (Fire. 3 ) , and also for 
about 3 , r fOO engineers working outside 
of Germany. The ner cent age figures for 
the fields in which the engineers and 
scientists were originally trained are 
as f ollows : 



65 

6 
11 



2al engineering 
cal engineering 



el-:- 
mec 
phys 

civil engineering and archi- 
tecture, mining and metall- 
urgy , ch em 1 s t ry , c omput e r 
sciences , mathematics , industri- 
al engineering and others. 



Our activities in the ^ield of continu- 
ing education, in particular Cor engi- 
neers and technicians, will be presen- 
ted below. 
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13900 



7200 



7600 



Technical Untv. 



Technical School 
graduates 



Technicians 



1600 



*Vr.'ale Teulin. 



ENGINEERS AMD TECHNICIANS AT SIEMENS 



Fig. 3 



The importance of continuing education 
for these engineers and scientists can 
be seen in Fig. 4: products introduced 
less than 10 years ago accounted for 
73 % of sales in the 1976/77 fiscal 
year, and products on the market for 
less than 5 years made up 43 %. Accor- 
dingly, 83 c .o of our total expenditure 
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?.;iar. 
rr. oli! 



? to 1 n years 



Product Vr^akdov/n 
of 1l?*>/77 siles 



.nc:{ A" id d; v".u\''":it at simme:i3 



of DM 1.9 billion for research and de- 
velopment is spent on product and 
systems development. This major change 
in our range of products within a few 
years 1 time underscores the importance 
of continuing education, which calls 
for a very high degree of flexibility 
to meet constantly changing requirements, 
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,'n=islc •nnmifncfcurirv* 
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^ese^rch ani Development 
expenditures 1976/77: DM 1,9 billion 
Cover 3 ,'j of sales) 



Fir 
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Siemens concept of in-company con- 
tinuing education 



As early as 1968, the Chairman of the 
Board highlighted the objectives of 
continuing education with the following 
comments : 

"New fields of engineering are a major 
factor determining the further develop- 
ment of our company; they are being 
added in ever quicker succession to our 
business where they quickly gain impor- 
tance in quantitative terms as well. 
Much the same can be said for new orga- 
nizational forms and means, for modern 
methods of the decision-making process 
(such as on opening up new markets), 
for new forms of cooperation, within 
the company and with other companies, 
information flow etc. These trends have 
become particularly apparent in the 
last decade and have had the effect of 
frequently out-dating the knowledge 
t'lat many employees acquired during 
their training (apprenticeship, uni- 
versity degree, practical experience), 
making" it difficult for them to meet 
both present and certainly future re- 
quirements We therefore intend 



to place more emphasis than in the past 
on the training and continuing educa- 
tion of our employees. One of the major 
objectives in doing so is to offer all 
employees better opportunities to deve- 
lop their skills and capabilities for 
their own career advancement 

As every other company activity, in- 
company education is subject to the 
requirements of economical operation. 
This means that the task of stepping up 
educational activities even more is one 
that cannot be solved merely by in- 
creasing the number of courses offered. 
Our efforts are directed primarily at 
raising the effectiveness of our edu- 
cational work by systematic planning 
and implementation of the training pro- 
grams. 

The re-or^anization of '"'the company in 
1969 involved a re-organization of re- 
sponsibilities for continuing education 
as well (Fir,* 5)# Since then, each Group 
and Central Division, with the exception 
of the Central Finance Division, is also 
responsible for educational matters, in 
addition to its regular responsibili- 
ties : 
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ZJ Education and Training Departments 

0 liaison is maintained by Education 
Coordinators and Education Committer's 

• Contacts with Education Centers 



education a::d trai:ii::g at siskehs Fig. 5 
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* The Central Personnel Division is 
responsible for 

- determining the basic policies for 
training and continuing education, 
both for commercial and technical 
personnel, as well as for manage- 
ment training 

- coordinating all training activities 

- developing and implementing trai- 
ning programs for general subjects 
on a corporate level at the educa- 
tion centers. 

* The Groups are responsible for de- 
veloping and implementing educational 
programs for product-related sub- 
jects. "Product training" carried out 
by the Groups at their respective lo- 
cations constitutes the largest sector 
in continuing engineering education. 

The flow of information from the Central 
Personnel Division to the Groups and 
vice versa is maintained by specially 
appointed education advisers. This orga- 
nizational arrangement is intended to 
ensure that a maximum of continuing- 



education needs are recognized and effi- 
ciently met by a meaningful division of 
responsibilities and mutual cooperation. 

When this organizational set-up came 
into being in 1969* a survey involving 
questionnaires and interviews of em- 
ployees and senior staff was conducted 
in order to analyse their educational 
needs. This analysis resulted in the 
four subject categories shown in Fig. 6. 

Numerous training measures in each of 
these categories require regular up- 
dating. In the case of product-related 
knowledge, the new training subjects 
result directly from progress in en- 
gineering and can be fairly quickly 
selected by consulting the product mana- 
gers. It is somewhat more of a problem 
to determine new subjects where know- 
ledge of a general and function-related 
nature is involved. This is where the 
Central Divisions 1 education departments 
must suggest new courses or offer them 
on a trial basis. 



Subject categories 



Organizational level 
responsible for con- 
tinuing education 



General subjects 


* Engineering fundamentals 

* '.7or!'. methods 

* L^n^ua^es 

* Training of instructors 

* Management training 


Hot particular to ^ny Group or 
Central Division 


Functlon-r^lttpd subjects 


* Design methods 

* Production engineering 

* Production accounting 

* Production organization 

* Sales training 


Parti ?ul.-r to a Central 
Division 


Product-relateH subjects 


Knowledge of products for 

* Design engineers 

* Sales engineers 

* Erection and maintenance personnel 

* Customer personnel 


Particular to a Group 


Work-related subjects 


Special knowledge 

required only by a small number 
of employees in connection with 

■" 


Particular to a working 
place exclusively 



SUBJECT :.\T2G0FUES AHD AREAS OF RESPONSIBILITY IU COIITIMUIIiG EDUCATION 
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The Central Personnel Division can draw 
on various committees for advice and 



implementation of \ts p^o^sa'tr* (Fig. 7). 



Standing committee for personnel and social policy of 
the Managing Board (VPS) 



Technical education sub- 
committee (TBA) 



Evaluation of questions 
concerning technical and 
vocational education 



Commercial education sub- 
committee (kba) 



Working committee composed 
of the education advisers 



• coordination 

• information 

• exchange of experience 



Working committee composed 
of the heads of the 
"product schools" 



Working committee composed 
of the personnel advisers 



Ad hoc, task-oriented committees 

Meetings of the educational liaison people within the groups 



EDUCATION COMMITTEES AT SIEMENS 



Fig. 7 



All Groups and Central Divisions are re- 
presented in these committees, enabling 
a clear picture of the prevailing views 
in the company to be obtained. The Groups 



and Central Divisions assist and comple- 
ment each other in processing and con- 
veying new knowledge and information 
coming from the various subject catego- 
ries (Fi/r. 8): 
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* The Central Personnel Division develops 
courses on engineering fundamentals, 
work methods, languages, training of 
instructors etc. These subjects are 
then taught at the education centres 
set up in Berlin, Erlangen and Munich, 
the major locations of the company. 
Another education centre at Feldafing 
(.Bavaria) has been created for mana- 
gement training. 

* The Central Technology Division de- 
velops and conducts courses concerned 
with process and production engineer- 
ing, quality-related matters, work 
analyses , planning methods etc . for 
the Development and Production per- 
sonnel. 

* The Central Sales and Marketing Di- 
vision is responsible for all sub- 
jects involving sales training for the 
Sales and Marketing personnel. 

* The "Schools" of the Groups offer Di- 
vision- and product-related knowledge 
for project planning, sales, erection, 
commissioning and maintenance. These 
".Schools" are usually situated at the 
headquarters of the Group and also 
handle the training of our customers. 



* Job-related knowledge has to be orga- 
nized or conveyed on an individual 
basis within each section. Training 
on an individual basis plays a par- 
ticularly important role in the Re- 
search and Development departments. 
The work of specialists in R and D, 
being chiefly problem-oriented, does 
not lend, itself to any systematic 
form of continuing education. Work 
and work-related stimulant and in- 
centives to maintain the creativity 
or such specialists must be provided 
in the form of personal contacts, con- 
gresses and symposials. 

Continuing education programs are usu- 
ally announced anually by the training 
departments. Programs on courses con- 
ducted during office hours are sent to 
the senior staff only. Courses held 
after office hours are indicated on the 
bulletin board. 

Depending on the subject, a course may 
last from 4 hours up to 9 months. Most 
of the courses cover 20 to 30 hours. 

The cost 0:" the employee training pro- 
gram is borne by the company and 'amounts 
to DM 1,350,- per employee (doing techni- 
cal work) annually. This figure includes 
personnel and material costs, the former 
account in.;~ for 75 % (20 ?i for instructors 
and 55 °j for the working time lost by the 
student employees). The' cost figures for 
continuing education are given in Fig. 9, 



1 23 



Mill, of DM 



66 



1971 1972 1973 197^ 1975 1976 1977 

COSTS OF COlITiriUIMG EDUCATION ■ Fi";.9 



146 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

169 



and the distribution of costs is shown 
in Fig. 10. 
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Fig. 10 



For the most part, our training courses 
are conducted during office hours. Re- 
gistration Tor courses held durinp office 
hours is subject to approval of the em- 
ployee's immediate supervisor. The em- 
ployee is, of course, free to sugpest 
enrollment for himself in a training 
course to his immediate supervisor, A 
real problem in this respect is the fact 
that some supervisors are not prepared 
to release their employees from work to 
the extent necessary. For courses after 
office hours, any employee meeting the 
qualifications requirements indicated 
for each prorram may enroll directly. 

Some 3f°on regular employees of the com- 
pany double as instructors. An addition- 
ax 4on instructors are engaged full- 
time nt connauv "schools". These full- 
time instructors must make sure that 
they are always aware of the latest tech- 
nical developments . The instructors for 
continuing enTineerin'-* education are se- 
lected primarily f^om experts within the 
given fields. ~.;here necessary, the com- 
pany provides courses on the techniques 
of instruction for those who teac 1 . 

The continuing education programs are 
evaluated by bhe instructors from re- 
sults o ; * twined in study croups and in 



the final discussions, as well as from 
questionnaires completed, by the educa- 
tion departments after* the course. 
Final examinations to determine the ex- 
tent to which the participants have 
learned the material offered are held 
only in exceptional cases. An important 
task of supervisors is to make possible 
and supervise the practical application 
of what the student has learned. There 
is no systematic evaluation of the 
success of our courses, as the necessa- 
ry outlay, considering the 5,000 indi- 
vidual courses, and 50,000 students 
per year, would not be warranted by the 
benefits obtained. In general, the views 
expressed, by the students, instructors 
and students 1 supervisors in the w»ys 
mentioned above are used, as indicators 
for determining the success of a train- 
ing program. A detailed check on the 
success of such a program is only made 
in exceptional cases. 

Because of the si^e of the company, 
oiemens can meet nearly all of its ow\ 
needs in continuing education, v/here 
applicable employees nr© sent to at ten- 1 
courses outside of the company, or ex- 
ternal instructors are en r ;a r ';ed. 
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Public expenditure in the Federal Repub- 
lic of Germany and Berlin (West) for 
training and education amounted to a to- 
tal of DM 58 billion in 1976. Of this 
amount, DM 1.4 billion went to continuing 
education. 

Expenditure by the private . „tor of the 
economy for training and education is 
estimated at DM 10 to 15 billion for the 
same period. Continuing education is 
likely to account for half of this esti- 
mate. 

In summary, all of the details presented 
so far on continuing education at Siemens 
should be viewed in the light of our 
following training principles: 

* In-company training is provided only 
if no equivalent training is offered 
outside, which is often the case. 

* The initiative for continuing education 
must come not only from the company but 
to a major degree from the employees 

as well. 

* Each training program is planned and 
executed on the basis of a description 
of the training objective, and is eval- 
uated in terms of its instructional 
and commercial success. 

* The persons primarily responsible for 
the training of employees are the 
supervisors. 

* The instructors are carefully selected 
and prepared for their tasks. 

* The most effective and most economical 
training methods and media are used in 
all of the training programs, 

* Expenditure for in-house training is 
borne by the company. 



Dr. Ernst Golling 



- Born on 21st October 1919 in Wolnsach 

- PhD in Physics at the University of 
Munich 1951 

- With Siemens AG since 1951: 

From 1951 to 1965 in the Research La- 
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field of Solid State Physics, Spec- 
triscopy and Nuclear Magnetic Reso- 
nance. 

From 1965 up to now responsible for 
the Technical Training and the Con- 
tinuing Engineering Education. 

- Since 1970 lecturer for "Special sub- 
jects for electrical measurements" at 
the University of Erlangen. 
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TO A CONTINUING ENGINEERING 
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Introduction and Problem Statement 

The Westinghouse Meter Division, an opera- 
ting business unit of the Westinghouse Electric 
Corporation, can trace its beginnings to the need 
for a practical metering device encountered by 
George Westinghouse in the course of his develop- 
ment of alternating current in the late 19th cen- 
tury. The Meter Division is in Raleigh, North 
Carolina. 

Oliver B. Shallenberger , Chief Electrician 
of the Westinghouse Company, recognized in 1888 
that to measure AC ampere hours was not the final 
answer to the problem, and that watts must also be 
measured on inductive or motor loads. Seeing the 
need for a true energy-measuring device, he devel- 
oped a new meter and in 1894 Westinghouse began 
production of the Shallenberger integrating watt- 
meter. 

The invention of the small round- type West- 
inghouse meter in 1897 to replace the early, large, 
cumbersome Shallenberger meter was a significant 
milestone. Although many refinements in accuracy, 
reliability and load capacity have since been made, 
this meter included nearly all the fundamental 
electromechanical design principles found in every 
AC watthour meter produced up to today. 

Now, due to the increase in costs of genera- 
ting and distributing electricity, U.S. electric 
utilities and their regulating bodies appear to be 
on the verge of a major change in rate structure. 
Time-of-day pricing for electricity is seen as a 
means of charging each customer in accordance with 
the cost to serve that customer. A typical new 
rate structure calls for metering three different 
rates per day during the week and another rate for 
the weekend. This is very complex and unacceptable 
from an economic standpoint using the traditional 
electromechanical watthour meter and its mechanical 
register. However, due to the advances in elec- 
tronic technology, particularly microprocessors, it 
is now possible to accomplish this without disturb- 
ing the reliability of the time-proven watthour 
meter. 

The Meter Division faced a sharp change in 
technology not unlike the change that has taken 
place in the watch-making industry. The demands 



of the marketplace required that the Division 
begin production of solid state metering devices. 
This placed severe demands on the engineering 
staff. 

Solid state technology requires new knowl- 
edge and skills in engineering, manufacturing 
and marketing throughout all levels of management, 
professional and technical personnel. The educa- 
tion, training and experience of Meter Division 
personnel was primarily geared to skills which 
support the electromechanical design and manufac- 
ture of a meter to measure 60 Hz power with the 
precision of a fine watch. Many of our engin- 
eers were "power option graduates" without the 
education to think "solid state". Those with 
electronic backgrounds needed updating on solid 
state technology. 

Recognizing the broad and urgent need, Divi- 
sion management enlisted the support of tte Corpo- 
rate Technical Education Planning activity as part 
of an ad hoc group to explore the needs and devel- 
op a plan to meet the need for the required capa- 
bilities. 

In this case study, we will discuss the meth- 
od used to develop a successful continuing engin- 
eering educational program for the Meter Divison 
to meet their new requirement. The method employs 
techniques to identify needs, set objectives, 
characterize the intended audience, identify in- 
structional staff requirements, define content and 
evaluate program effectiveness. The case study 
illustrates an effective way to enlist university 
and other education and training resources to 
achieve specific program objectives. 

Division personnel were capable and highly 
motivated. Relationships between management, pro- 
fessional and non-management employees were excel- 
lent. The Division received technology support 
from our Corporate Research Laboratories and the 
assignment of a few key experienced solid state 
electronics managers and professionals. But it 
was recognized that this was not enough. Some said 
it was not possible to retrain a staff comprising 
"60 Hz electromechanical" engineers to deal with 
the new solid state technology. But this program 
showed that it could be done. A full cycle of the 
training program has been completed and portions, 
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as needed, will be repeated. 

Program Development 

Based on our experience in developing pro- 
grams, we have found it important to go through 
the following ateps firat: 

1) Define and articulate needs. 

2) Develop statements of objectives . 

3) Develop profile of participants, 

4) Determine candidate topics (or content) . 

Only then are we equipped to examine alter- 
native way 8 of meeting needa, even including the 
possibility that developing a course will not meet 
the need. Only then : are we able to design the 
program and decide what combination of university- 
based, in-house, professional society, commercial 
ly available or other programs will best fit. We 
have found it s mistake to discuss other issues, 
such ss course content, length, instructors snd 
delivery modes before going through these steps. 

The process takes time s n d effort st the 
beginning, but we are convinced the results sre 
worth the investment in terms of subsequent pro- 
grsm effectiveness* 

Our program development was bssed on two 
assumptions: 

1) Thst s progrsm will be more responsive to 
the organization's snd the learner's needs 
if representatives of the potential pro- 
gram participants help set the objectives 
and develop the program, and 

2) That where there is involvement in the 
program design, there is commitment to the 
program 1 8 success, 

Malcolm Knowlec 1 in his description of char- 
acteristics of the adult lesrner, ssys thst the 
sdult recognizes on-the-job needs (evsluates whst 
he needs to know snd whst he needs to be sble to 
do), is results-oriented, sees himself ss cspsble 
of self-direction snd defines himself in terms of 
his experience. 

We have built on these characteristics in the 
successful development of in^house snd joint uni- 
versity-industry continuing Engineering studies 
(non-credit) programs, 3 including the Meter Divi- 
sion Progrsm. 

The Development, Process 

From the very beginning of the progrsm devel- 
opment process, we ssked our key Meter Division 
engineering managers snd professionals to psrtici- 
pste in the progrsm development. Psrticipsting 
key personnel were selected because of their: 

1) Unders tending of the mission snd the tech- 
nicsl needs of the Division functional 
units they represented, (engineering, mar- 
keting, manufacturing, etc), and 



2) Knowledge of subject in sufficient depth 
to determine and communicate its rela- 
tionship to needs of individuals in their 
organization. 

With the support of management, we asked 
these key people to serve as members of an ad hoc 
group to meet with us. We asked them to come pre- 
pared to describe: 

1) The objectives they would like to have the 
training accomplish (i,e, what do they 
want participants to be able to do or 
know or "take away with them" when the 
program is completed). We asked them to 
describe their proposed objectives in ss 
near behavioral terms^ ss they could. 

2) The profile of prospective psrticipsnts 
(technical background, work experience, 
education, age, current work assignments, 
etc.) and 

3) The central themes and, if possible, spe- 
cific topics they believed would be of 
most use to their operation. 

These inputs served as the basis for dis- 
cussion and the first step toward eventual agree- 
ment on parameters for the program prospectus. 

Objectives for tbe first program planning 
meeting were to 1) select candidate topics in 
technical areas of need, 2) develop a "first cut" 
of objectives for the candidate topics, 3) devel- 
op a characterization of the participants for 
whom the program would be designed, 4) estimate 
size of potential need (number of students), and 
5) explore, to extent possible, constraints and 
potential learning resources, 

At this meeting we were able to accomplish 
our objectives. In so doing, we identified three 
levels of need (for management, the design engi- 
neer and the technicisn), examined the discrep- 
sncy between present *nd needed cspsbilities snd 
developed rough objective statements. An example 
of lesming objectives which eventually evolved 
from this meeting for one of the courses for 
design, engineers is shown in Exhibit C. 

The success of the first group meeting de- 
pended upon the group's sbility to focus on snd 
obtain general agreement for the course objec- 
tives and participant profile. Control was re- 
quired by the moderator to prevent the discussion 
of how snd whst we wsnted to teach before genersl 
sgreement wss resched on who the sudience was and 
what we wsnted to lesrner to "tske swsy from the 
course" . 

Subsequent to this meeting, we prepared s 
drsft progrsm prospectus from the inputs obtained 
st the meeting. This prospectus wss provided to 
the sd hoc group for review snd conment. Ample 
time wss afforded for this review to allow group 
members sn opportunity to consult with collesgues 
in their orgsnizstion. Feedbsck from the group 
members established the sgends for subsequent sd 
hoc group meetings. The process was iterative 
and continued until general agreement was obtained 
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on a draft prospectus. 

Completion of this process equipped us to 
examine potential education and training re- 
sources available to us and to determine which of 
the alternatives would best meet the Division's 
needs* It equipped us to effectively communicate 
our needs, Ve could, in effect, provide meaning- 
ful functional specifications to potential sup- 
pliers of education and training, whether they be 
an in-house training department, education insti- 
tutions, professional societies or a commercial 
vendor, 

A Microprocessor Training Program was devel- 
oped to meet the different needs of managers, 
engineers and technicians. The levels of courses 
are illustrated in Exhibit A and the courses are 
described in Exhibit B. 

After examining the potential resources 
and their unique capabilities to fill the differ- 
ent needs of various segments of the Program, two 
educational institutions near the Meter Division 
in Raleigh, North Carolina State University and 
Wake Technical Institute, and microprocessor ven- 
dors were employed to provide the required train- 
ing. Courses supplied by the vendors were an 
essential part of the total program because of 
their unique capability of supplying training 
specific to the kinds of devices of interest to 
the Division. Some existing courses were avail- 
able to meet the perceived Division training 
needs. For other needb , modifications of exist- 
ing courses or design of new courses was neces- 
sary to meet our specifications for the total 
training package. In every case, our development 
process enabled us to select the appropriate edu- 
cational resource and to effectively communicate 
our unique needs. It, in turn, enabled us and 
the educational institution to more efficiently 
determine whether it had the resources to meet 
them. 

The Program consisted of an interrelated 
system of courses with a total of 338 contact 
hours; 141 attended the first full cycle of the 
Program. Cost of participation was paid by the 
Corporation. Participation in some of the 
courses required the personal time of the employ- 
ee-student. Other parts of the Program were pre- 
sented during working hours. Participation, 
while voluntary, was encouraged by the Division, 
but required commitment of personal time by the 
employee-s tudents . 

Time Table for Development 

The timetable achieved for development and 
presentation of the Microprocessor Training Pro- 
gram was : 



September-November Meetings of Ad Hoc. groups 
(typically 2-4 meetings); 
Draft design of Training 
System Courses completed. 

November- January Negotiation with Universities 
and other potential education- 
al resources. 

February-November Program begins with Overview 
Course for Managers and is 
completed with Microprocessor 
Course for Technicians. 

Evaluation 



Augus t 



Identification and 
scope of the need for 
enhancing solid state 
capability in Meter 
Division. 



Early in the Program development process, we 
asked ourselves, "What is the difference between 
what is being done and what is supposed to be 
done?" The discrepancy was important to the Divi- 
sion. Because the discrepancy was caused by a 
knowledge and skill-based deficiency, a program of 
formal courses and laboratory hands-on experience 
was developed. 

The most crucial question, then, is, "What 
can the student do back on the job after training 
that he couldn't do before taking the course?" In 
the final analysis, this question has to be an- 
swered by the individual participant and his mana- 
ger. 

It was important to consider during the de- 
velopment stage how we were going to evaluate the 
effectiveness of the program and to establish the 
criteria for success. 

To the extent that we were successful in de- 
veloping clear objectives in as near behavioral 
and learner-centered terms as possible, we then 
also provided a more realistic basis for evalua- 
ting how well the course met its objectives. We 
have found Mager's book4 to be very helpful in 
formulating course objectives. An example of the 
use of the objectives for course evaluation by 
participants is shown in Exhibit C, which shows 
part of the appraisal for the Microprocessor for 
Designers" Course. 

After completion of the Program, course eval- 
uations were made through: 

1) Evaluation (Opinion) quest ionaire by the 
program participants in which they were 
asked to appraise how well course objec- 
tives were met." See Exhibit C. 

2) Evaluation by course instructors, 

3) Evaluation by management. 

4) Evaluation by engineering professionals 
of the effectiveness of the technical 
institute courses in meeting needs of 
the technicians who furnish support to 
them. 

5) Anecdotal evaluations. 

The Manager of the Meter Division summed up 
his evaluation of the comprehensive program as 
"instrumental in bringing our Division up-to-date 
in the fast-moving electronic technology. The 
speed at which these quality courses were defined 
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and implemented was remarkable". 

Lessons Learned 

Although they may appear elementary, some of 
the lessons we have learned are: 

1) Necessary requirements for a successful 
industry training program are: 

a) Management interest and commitment. 
From the beginning of the development 
process, management was involved. In 
the early phases of planning, the Divi- 
sion Manager and other key members of 
management met with the Head of the 
North Carolina State University Elec- 
trical Engineering Department, They 
also corresponded and met with the 
President of Wake Technical Institute. 
Several members of management attended 
(as students) all professional courses. 
Management also monitored the techni- 
cian's courses. 

b) Student commitment and interest. Mana- 
gers interviewed each potential student 
and enrollment was obtained on a strict- 
ly volunteer basis. 

2) Need for management commitment to a broad 
systems approach where needs for improv- 
ing performance and objectives are exam- 
ined before deciding on a specific solu- 
tion, such as a training course. 

3) To successfully introduce a new technology, 
total participation by all Division person- 
nel in a program at a level and degree ap- 
propriate to them is essential. 

4) The continued ready access to faculty and 
availability of on-going courses are bene- 
fits of establishing relationships with 
local educational institutions. For exam- 
ple, the NCSU professors Were subsequently 
employed as consultants and the continued 
need for technician training was met by 
Wake Technical Institute. 

5) All possible training resources (in-plant, 
universities, technical institutes, ven- 
dors, etc.) should be examined to optimize 
the match between their capabilities and 
the needs of the Division. 

Benefits 

Course presentations at the Meter Division 
developed by the method outlined in this paper have 
satisfied the defined Division objectives as well 
as meeting many participants own personal objec- 
tives. Management feedback confirms that these 
courses met their stated objectives and that the 
objectives did, in fact, reflect the needs of their 
departments . 

Application of this key group concept to 
guide the development of new training programs 
at the Meter Division resulted in: 



1) A rapid specification of education and 
training needs and efficient communica- 
tion of these needs to educational insti- 
tutions. This resulted in more rapid 
initiation of the program. 

2) Development of a training system which 
reflected the needs of the entire organi- 
zation and sorted out those needs best 
met by training or education. 

3) Involvement of management and learners 
in the success of the program. 

4) Courses designed with user input which 
were responsive to their and the Divi- 
sion's needs. 

5) Establishment of a meaningful channel of 
communications between departments , there- 
by affording cross fertilization of ideas 
and enhanced daily operations. 

6) A means for managers to examine training 
needs of their people which are related 
to their organizational objectives. 

7) Better selection of participants because 
of management's increased knowledge of 
the courses. 
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EXHIBIT A : 
MICROPROCESSOR TRAINING SYSTEM FOR 
WESTINGHOUSE METER DIVISION; I£VELS OF COURSES 

• Overview Course for Management (Course I) 

Microprocessor for Managers and Support 
Personnel in Engineering, Quality Control, 
Manufacturing Engineering, Marketing, 
Industrial Engineering, etc. 

• Courses for Engineers 

Basics of Electronics and Logic Design 
(Course II) Qualifying Course for Micro- 
processor for Designers Course. 

Microprocessor for Designers (Course III) 
Advanced Course. 

Vendor 1 s Courses 

Addresses the Vendors Specific Product. 

• Technician Training 

Technician Training Course, (Course IV) 
Designed so that those completing course can 
give technical support to engineers who 
have completed the program. 



EXHIBIT B: 
MICROPROCESSOR TRAINING SYSTEM 
COURSE DESCRIPTIONS 

In addition to the Vendor's Courses, courses 
were organized as follows: 

I , Microprocessor for Managers and Support 
Personnel 

This overview course was designed for 
Westinghouse managers and upper-level 
professional functions. It included an 
articulate frame of reference that man- 
agement will use as an overview of the 
new techniques, processes and functions 
of the new generation of processing equip- 
ment. This course was conducted by North 
Carolina State University, lasted two full 
days. 

II. Basics of Electronics and logic Design 

This course was tailored to meet the needs 
of engineers and engineering managers who 
needed updating to qualify them in this 
area prior to the more sophisticated mate- 
rial in the Course III. 

The lecture part of this seven-week course 
was taught in-plant from 3:00 to 6:00 pm, 
twice a week by two professors from North 



Carolina State University. A "hands-on" 
session was conducted from 9:00 am to 
12:00 noon in the University's engineering 
laboratory every other Saturday. Half of 
the lecture part and all of the Saturday 
laboratory work was accomplished on the 
student's time. Since the lab was on Satur- 
day, away from the plant and production 
emergencies, attendance was excellent (one 
student missed one lab). 

III. Microprocessor for Designers 

This nine-week course met once a week from 
3:00 to 6:00 pm and was attended by tech- 
nical personnel who: 1) participated in 
Course II, or 2) already had the technical 
credentials sufficient to explore the more 
sophisticated aspects of the newer micro- 
processor systems . 

This course provided an exposure to the; 
1) vocabulary, 2) devices, and 3) design 
methods of microcomputer-based digital 
systems . 

IV . Microprocessor Courses for Technicians ' s " 

Three courses were designed to train engi- 
neering technicians to the technical level 
to support the engineers described in the 
Course III. The courses were tailored 
around the Division's needs, but also quali- 
fied as a curriculum credit course at Wake 
Technical Institute. The three-course pro- 
gram started March 3 and ended November 21, 
1978. Courses met twice a week. The lec- 
ture portion met in the plant from 1:00 pm 
to 4:00 pm on Thursdays ,• while the lab was 
held at Wake Tech from 1:30 pm to 4:30 pm. 
This course has been so well received, it 
will be followed by a second course of tech- 
nicians from Manufacturing and Quality Con- 
trol. Note that this course, unlike Course 
II and III, was conducted completely on 
company time. 



EXHIBIT C: 
IJEARNING OBJECTIVES 

Appearing below is part of the participant 
Evaluation Questionnaire .prepared by Professor 
J. W. Gault of North Carolina State University 
for "Microprocessor for Designers" Course, which 
illustrates use of behavioral objective state- 
ments in the evaluation process. ' 

Upon completion of the course, partici- 
pants appraised how well they could perform each 
of "the learning objectives based upon four pos- 
sible levels of proficiency. 

The learning objectives were: 



ERIC 
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Upon completion of this program, an indivi- 
dual should be able to -- 

1. Draw the architecture for the M6800 MPU 
and related microcomputer system, 

2. Describe the fundamental block diagram 
elements and behavior of any stored program 
machine , 

3. Describe the signals and timing relation- 
ships for the M6800 bus, 

4. Plan and describe by means of a flow chart a 
structured algorithm for a reasonable process 
(e.g,, a vending machine), 

5. Design and draw a logic diagram for a memory 
module of any geometry, selectably assigned 
to any block of addresses, using commonly 
available chips. 

6. Describe by means of block diagrams the 
architecture of (a) a PIA and (b) an ACIA 
and define the software required to con- 
figure them for a typical application, and 

7. Develop the microcomputer - based design for 
a reasonable problem (e.g., a small process 
control problem) to include 

a) The I/O definition for both programmed 
and interrupt driven I/O, 

b) An algorithmic solution description 
evolved in at least two steps of detail, 

c) Specify the type, location and amount 
of memory required for the system, and 

d) Write, assemble and verify detailed 
code to implement the algorithm. 
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CONTINUING EDUCATION 
IN A LARGE TELECOMMUNICATIONS 
RESEARCH AND DEVELOPMENT 

ESTABLISHMENT 



Carl R. Wischmayer 
Director of Education 
Bell Laboratories 
Holmdel, New Jersey 



Background 

Bell Laboratories is the research and development 
arm of the Bell System. The Bell System operates 
a highly sophisticated communications network. 
Bell Laboratories is assigned the responsibility 
for research, development, and design of 
telecommunications equipment for use by the 
Bell System. To participate fully in this effort, 
members of Bell Laboratories must continually 
extend their educational horizons. 

Bell Laboratories employs some 18,000 people at 
16 locations in eight states. Of this total some 
7,000 are members of technical staff, or engineers 
and scientists. 

Ten years ago a large program of continuing 
education in engineering and science was inaugu- 
rated for members and associate members of 
technical staff. Since that time the curricula 
have been expanded and participation has been 
extended to other groups of employees whose needs 
can also be served by the program. 

Corporate responsibility for the administration 
of the educational programs of Bell Laboratories 
rests with a group of professional and clerical 
people, both technical and nontechnical, located 
at Holmdel, New Jersey, who comprise the Edur.it ion 
Center. 

Needs Analysis 

The identification of educational needs of 
employees is regarded as a highly important 
process. Perhaps it is not surprising that needs 
analysis in its various aspects is engaged in by 
technical managers, by the Education Center, and 
by the employee-participants themselves. 

A great deal of study by a company-wide committee 
went into the initial planning of the program. 
Inputs included deficiencies in employee 
performance as well as areas of expertise into 
which the future needs of the company were 
expected to lead. Upon this base is built the 
tradition of reviewing the catalog of offerings 
every year to assure the alignment of the program 



of continuing education with the needs and goals 
of the company. In addition, a management 
committee reviews course offerings, examining at 
monthly meetings one curriculum or the offerings 
at one location. The same committee periodically 
reviews the goals and procedures of the program. 

The participants themselves, for the most part 
experienced professionals who have the ability 
to identify many of their own needs, respond to 
an annual course needs survey, upon which the 
catalog of offerings is based. Their course 
registrations constitute the final decision. 
Since enrollment is voluntary, the retention rate 
is some measure of the degree to which the needs 
of the participants are satisfied. 

The Education Center, continually in touch with 
managers, instructors, irvj participants, serves 
to bring to light needs ch have not otherwise 
been discovered. 

Publicizing the Courses 

The high degree of involvement of both managers 
and participants in determining what is to be 
offered does in itself considerable to publicize 
the courses. The annual course needs survey 
leads to the publication of a catalog not unlike 
one that a university would put out. Form letters 
are sent out twice a year, at registration times, 
containing instructions and announcing deadlines. 
More or less concurrently the company newspaper 
carries similar information. Also, various 
subdivisions of the company may choose to high- 
light particular course offerings through lines 
of organization. 

Formats 

The majority of instruction in the program is via 
traditional instructor-led lectures. With a few 
exceptions, the course material is spread over 
specialties in each of which limited numbers of 
employees are working. A given need may therefore 
be satisfied by a small number of offerings of a 
course or even a single offering. 
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To meet concurrent needs at different locations 
video taping, live video, and an electronic black 
board system have been used. Videotapes also 
serve as a means of making up classes that 
employees miss. 

Self-paced Individualized learning is being used 
Increasingly where sufficient numbers of learners 
are to be reached. The obvious advantage of 
flexibility 1n scheduling appears increasingly 
Important. This learning modo utilizes appropri- 
ate combinations of video and audio tapes, 
workbooks, films, and slides. 



Enrollment 

Each term since the program began in the fall of 
1969, some 2500 to 3000 employees have enrolled 
in almost 100 courses. Every effort has been 
made to offer courses which meet the needs of the 
employees. Among the registrants are senior 
employees who may experience difficulty in 
updating their educational backgrounds. In fact, 
during the early years a group of courses, 
appropriately called "ramp" courses, was offered 
in order to bring the registrants up to the level 
of the more advanced offerings. The spirit of 
the program includes a strong orientation toward 
the participant, with level and pace kept 
adequately high but with employee learning as the 
primary goal . 

Sta ffing 

A rotating group of Bell Labs technical staff, 
augumented by university faculty members in a ratio 
of about 1 in 5, does the teaching. In many 
instances expertise in the requisite subject matter 
is unobtainable outside the organization. In large 
measure, therefore, this program is a learning 
situation among peers. At one particular time, A 
may need to learn from B; and hence A sits <n a 
class taught by B. At some other time the 
situation may be the reverse. No cadre of perma- 
nent instructors has been recruited. 

Indicators and Evaluation 

The participants themselves, the instructors, the 
committee members who continually review the 
program, and the administrators all have vantage 
points from which to derive indicators which, taken 
together, provide comprehensive means for evalua- 
ting the program. 

The participants respond to the course needs survey 
not only by indicating their reaction to proposed 
alternatives but also by responding to a very 
short open-ended questionnaire. 

Registrations confirm the perceived value of a 
subject. In each offering of each course two 
questionnaires, one at the fourth week, the other 
at the end, appraise level, pace, organization, 
and subject matter of the course. Completion 



statistics, since enrollment is voluntary, also 
carry a message. Occasional opinion surveys 
reveal participant evaluation of the program. 

Instructors monitor class attendance and file 
reports at the end of each course, evaluating 
that offering from their point of view. Reports 
by members of the steering committee of curricula 
and offerings at the various locations, made at 
their monthly meetings, include evaluative 
summaries. And, of course, the administrators 
receive many unsolicited conuients in their 
contact with participants and instructors. 

In addition, there is a member of middle manage- 
ment designated to watch over each course, 
responsible for its smooth running. These 
individuals provide valuable insights into the 
operation of the program. 

Conclusion 

A decade of operation has served to validate the 
tenets upon which this large program of 
continuing education was founded- Mature 
engineers and scientists in large measure assess 
their own needs, with major input from company 
management. The teaching is still largely 
traditional, but the use of individualized 
techniques has proved successful and is increasing 
markedly. Copious feedback throughout the 
program assures close coupling of the courses to 
corporate needs. 
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INTRODUCTION 

While no statistical study can ever prove 
causality, a Study has been completed which con- 
vincingly establishes associations between partici- 
pation in continuing education (CE) and on-the-job 
performance which have been demonstrated not to be 
false based on any other variable that the Study 
could measure. The Study was performed under 
National Science Foundation Grant EPP75-21587. It 
measured relationships, based on objective data and 
not on attitudes or opinions. The results of this 

Study are reported in detail^ and are highlighted 
in this paper. 

The huge investment made every year in con- 
tinuing education is because most employers and 
most people have faith that this educational effort 
is wc/thwhile. However, there has been little, if 

2 

any, proof of this. Klus and Jones reported posi- 
tively on the effects of CE on salary and job 
satisfaction. Unfortunately, no attempt was made 
to determine true causal relationships. Dalton and 
3 

Thompson reported on atterpts to correlate per- 
formance rankinqs with courses tiken in prior years 

4 

and found no relationships. In a later paper ■ 
Thompson, Dalton and Kopelman stated, M since both 
the level and timing of education seem important in 
maintaining competence, why does the number of 
courses taken on a continuing basis, either in- 
house or at a local university, appear unrelated to 
performance?". 

Klus 5 stated: "No published statistical 
studies have been found which demonstrate to indus- 
try that possible end results of continuing educa- 
tion are increased productivity and/or quality, and 
ultimately increased profits." The Study reported 
here undertook the task of providing the missing 
statistical data. 

It was decided to utilize erchival data and to 
document an historical record of individual CE par- 
ticipation vs. measurable outcomes. As an add-on, 
a number of attitudinal questions were asked to 
provide information on Chief Engineers' rankings, 
technical and management job challenge and on each 
engineer's attitudes toward his CE experiences. 
What follows is an analysis of the data obtained 
from the participants Each organization shows re- 
sults which differ in interesting ways. 



STUDY SAMPLE 

Personnel from four large engineering organi- 
zations in the San Francisco Bay Area participated 
in the Study. They were Ford Aerospace and Commun- 
ications (aerospace communications), NASA-Ames 
(government space and aerodynamics research labora- 
tory), GTE-Sylvania (defense e'ectronics) and FMC 
(machinery). Data were supplied by three hundred 
and ninety-six engineers, by current and first or 
earliest supervisors, by Chief Engineers and by the 
Personnel Departments. The organizations represent 
diverse activities. Of the total engineering popu- 
lation. in these organizations, 14% (533) individ- 
uals volunteered to participate and 72% (396) of 
these provided data. 

The volunteer sample contains self-selection 
bias. Most of those engineers who did not partici- 
pate were either unwilling or unable to take the 
time reguired; a few did not believe in the Study. 
There is no way of knowing whether the 396 partici- 
pants are representative of all engineers in their 
own organizations, of engineers in other disci- 
plines, or in other geographic areas. However, the 
data received from each organization are broadly 
distributed and the patterns of the distributions 
are very similar. Based on the demographics, it is 
difficult to argue that the response group has any 
special or unique characteristics which would bias 
the Study. Nevertheless, an enlarged Study cover 
ing other engineering discipline" and other geo- 
graphic areas would be needed to resolve the mic- 
tion of bias. As an example of the data distribu- 
tion, Figure 1 shows the distribution of gradepoint 
average (IGPA) for all engineers combined. 

VARIABLES 

The variables used are listed in Appendix H. 
All participants were compared to each other a 
equivalent points in time (TEMPLY). Data on each 
individual were examined 3, 6, 9, 12, 15 and 18 
years after this date, to the extent that the in- 
dividual was represented in the sample for that 
period. Primary measures of performance were com- 
pensation and supervisory responsibility. Compen- 
sation was measured both in absolute dollars (OAC) 
(normalized by the annual consumer price index) and 
by relative compensation (ORC) (% increase each 
year relative to one's peers). Responsibility was 
measured by the number of persons supervised (OSP), 
as distinguished from level of technical responsi- 
bility. Other secondary but still objective mea- 
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sures of performance were the number of papers pub- 
Ushed (OPB) and the number of patents (OPT) issued. 

The outcome variables were examined as a func- 
tion of total CE (CETOT), technical CE (CETECH), 
business CE (CEBUS), and other CE (CEOTH) . Further, 
to eliminate the effects of inherent ability and 
DRIVE, analyses were performed within ability 
groups and various mediating variables were con- 
trolled to determine the contribution of each. 

The Important mediating variables taken as 
proxy measures of inherent ability included various 
academic-related measures, such as qradepoint aver- 
age (IGPA), quality of school (ISCH), academic hon- 
ors (ISH), Master's Degree (M.S.) and Ph.D. Degree 
(PHD), as well as evaluations of Chief Engineers 
(OCR), present supervisors (IPR) and first super- 
visors (IFR). 

Only a few variables determine the basic re- 
lationships, i.e., the number of hours of CE and 
the performance variables compensation and super- 
visory responsibility. All other variables were 
utilized only to determine causal relationships or 
to derive additional information to add to the 
total results. Sample sizes used to determine re- 
lationships of fundamental interest were always 
large enough to enable statistically significant 
findings. 

CORRELATION ANALYSIS 

Some 20,000 bi-variate correlations have been 
calculated between each pair of variables at six 
different points in time, i.e., years 3, 6, 9, 12, 
15, 18 after TEMPLY. Only correlations which were 
statistically significant at .\,ivr. of S* = 0.05 in 
-wo or more time periods ha»r: counted. While 
the data for eac,h pel iod an* ..;.ir^, da* on some 
individuals may be present in har or,: tir^e 

period. Therefore, the ti.-u :r>s are not tr,\uy 
independent. However, eu\M \ mr> -«r jod has been 
analyzed separately and the "t'SiM $ from different 
time periods have not been cr\ibinef*. 

Each correlation between two variables is 
derived from a distribution such as shown in Figure 
2. This sample scattergram shows the relationship 
between absolute compensation and participation in 
CETECH for all engineers combined in year 1>. Clear- 
ly, to show 20,000 such scattergrams ,rnd attempt to 
draw conclusions from these would be Impossible. 
Instead, a correlation coefficient (R) wveh repre- 
sents the bi ;t fit straight line approximation be- 

p 

tween all points is used. R is a measure of the 
percentage change in one variable attributed to a 
percentage change in the other. 

AbsoljjfcejCom£ens£tio£ vs^_ CE_^ Abil i_t£ and_ 
DRIVE: "TabTes T, 2, 3, 4 sFow the maximum bi-vari- 
ate correlation between absolute compensation and 
level of different kinds of CE participation as 
well as DRIVE for NASA, FMC, Sylvania and All-Com- 
bined. Ford shows no useful results. It can be 
seen that NASA shows stronq positive correlations 
with CETOT and CETECH and moderate positive corre- 
lations with CEBUS and CEOTH, and that these corre- 

*The probability that in a representative sample of 
a given size the variables would exhibit a rela- 
tionship as strong as the observed relationship. 



lations persist strongly within groups of different 
ability levels. At FMC, the strongest and most 
consistent positive relationships are with CEBUS, 
whereas Sylvania is stronger with CETECH. All- 
Combined shows amazinq consistency of correlations 
in the sense that diversity between groups tends to 
weaken the pattern. The following summarizes the 
bi-variate relationships shown between CE/DRIVE and 
absolute compensation: 
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Note that the variable DRIVE is more weakly corre- 
lated than the CE variables, a result which was not 
at all expected. 

The correlations show important relationships 
between CE and outcomes which are, to a significant 
extent, independent of ability. However, to deter- 
mine the relative contributions of all independent 
variables to the outcome variables, multiple re- 
gression analyses have been performed. Tables 5, 
£>> 7, 8 f ,y show the multiple regression data rela- 
ting m»v- te compensation to CE, ability and 
DRIVE v:riaLlos for Ford, NASA, FMC, Sylvania and 
kU-uw ,ned. No re that at Ford, the most consis- 
ts v r*rf.<irn is with 0RIVE which explains up to 
I*** ct tfe variation in absolute compensation. 
W '.^vor, the NASA pattern is very strong with 

cl'ECH and explains up to 45% of the variation. The 
Sylvania pattern is similar to but not as strong as 
that of NASA. At FMC, the major pattern is with 
CEBUS which explains up tc 45% of the variation. 
When All-Combined, both CETECh and CEBUS show per- 
sistent patterns, with CETECH being more dominant. 
In general, the ability and 0RIVE variables do not 
account for absolute compensation nearly as strong- 
ly as the CE variables. 

Supervisory Resp£nsibil_i^_v^._C£,_Ability and 
DRIVE: Tables TO, 11, T2 show maximum bi-variate - " 
correlations between supervisory responsibility and 
CE/0RIVE for FMC, Sylvania, and Al 1 -Combined. 
Neither Ford nor NASA showed useful results. At 
FMC, weak positive correlations, which persist 
fairly well within ability groups, are shown with 
CEBUS. Within ability groups, the correlations 
become quite strong. Note the stronger positive 
pattern with CEBUS at Sylvania and its clear pe 
sistence within ability groups. In the case of All 
Combined, the correlations have essentially dis- 
appeared as the diversity between organizations has 
destroyed the pattern. 

Tables 13-17 show the results of multiple re- 
gression analysis. Both Ford and NASA show a weak 
negative pattern of correlations between 0SP and 
CETECH. However, NASA shows a weak positive pat- 
tern between 0SP and 0RIVE. These patterns did 
not evolve from the bi-variate correlation ana- 
lyses. On the other hand, both FMC and sylvania 
show clear positive patterns of correlations be- 
tween 0SP and CEBUS, with up to 52% of the varia- 
tion in 0SP attributable to CEBUS at Sylvania. 
Sylvania also shows a clear pattern of positive 
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correlations between OSP and DRIVE, a pattern not 
shown 1n the b1-var1ate correlation data. The All- 
Combined data show no pattern of correlations with 
OSP, and this result parallels that shown in the 
b1-var1ate correlation data. 

Other Variables; None of the details relat- 
ing to The" otFer variables are given here. However, 
what follows summarizes the results of all of the 
analyses. 

STUDY result :. 

Relative to Participation in Technical Con- 
tinuing Education: 

1. Growth in compensation is positively rela- 
ted. 

2. Supervisory growth is negatively but weakly 
correlated. 

3. Publishing of papers is positively but 
weakly related in organizations where such 
activity is important. 

4. Only weak and not dependable relationships 
are shown with awarding of patents. 

5. No relationship is shown with Chief Engi- 
neers 1 ratings. 

6. Technical job challenge is negatively but 
weakly related. 

7. Participation in non-credit courses (other 
than regular academic university courses) 
is more related to compensation performance 
than participation in courses for univerv* • 
ty credit. Also, participation away froi.i 
employer's location and with non-academic 
related instructors seems better, when 
measured by compensation gain, than takin^ 
in-house courses or with academic-related 
instructors . 

Relative to Participation in Business/Manage- 
ment Continuing Education: 

1. Growth in compensation is positively rela- 
ted, but not as strongly as technical CE. 

2. Growth in supervisory responsibility is 
positively related. 

3. No useful relationships are shown with pub- 
lications and patents. 

4. Weak positive relationships are shown with 
Chief Engineers' ratings. 

5. Management job challenge is consistently 
negatively related. The negative relation- 
ships are stronger than those between tech- 
nical CE and technical job challenge. 

Relative to Participation in Other Continuing 
Education: 

1. Growth in compensation is positively relat- 
ed, but this relationship is much weaker 
than those shown by technical and business 
CE. 

2. No useful relationships are shown with any 
other outcome variables. 

Relative to Inherent Ability and DRIVE 
Variables: 
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1. Academic attainment is not useful as a pre- 
dictor of growth in supervisory responsi- 
bility, of growth in compensation or of 
the ratings of the Chief Engineers. 

2. DRIVE is relatively unimportant in deter- 
mining growth in compensation. It is 
positively, but not as strongly as business 
CE, related to growth in supervisory re- 
sponsibility. It is the strongest positive 
contributor to the ratings of Chief Engi- 
neers. 

3. Academic attainment and DRIVE are consist- 
ently negatively related to job challenge. 

1. DRIVE and inherent ability variables taken 
together, do not seem as important in de- 
termining compensation as participation in 
CE. Specifically, academic achievement 
(presumed here to be one measure of in- 
herent ability), represented by gradepoint 
average and academic honors, advanced de- 
grees and the quality of school attended, 
seems to make less contribution to per- 
formance than CE participation, except in 
isolated cases. 

Relative to Timing of Attaining the M.S. 
Degree: 

7. Compared to engineers who received the M.S. 
degree as full-time students, engineers 
who received the M.S. degree while fully 
employed show stronger positive relation- 
ships between business CE and compensation 
and between technical CE and relative com- 
pensation; but no relationship between 
other CE and compensation. However, engi- 
neers who received the M.S. degree as full- 
time students do show a positive relation- 
ship between other CE and compensation. 

Attitudinal Responses: 

1. The attitudinal responses of participants 
with respect to their CE experience are 
lc'^ely positive. As a result of CE par- 
ticipation, 8055 had positive feelings about 
thermieSes and 85% had positive feelings 
about their intellectual perspective. The 
negative feelings expressed in these areas 
were respectively 3% and 5%. As related 

to their job, 71% were positive about job 
assignments, 91% were positive about job 
performance, 63% were positive about pro- 
spects for advancement, and 63% were posi- 
tive about relationships with fellow work- 
ers. The negative feelings in these same 
areas were respectively 1%, 2%, 3% and 1%. 
However, as related to feelings about em- 
ployers, only 51% were positive and 12% 
were negative. 

2. Seventy-nine percent of the participants 
noted that--in their opinion--50% or more 
of their C£ effort had "job-related" value. 
Eighty-four percent believed that 50% or 
more of their CE had "mental stimulation" 
value. Reflecting these opinions, over 
40% of the respondents would establish 
policies which would provide support for 

CE which had up to 50% non-job-related con- 
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CONCLUSIONS 



1. Participation 1n CE 1s ntore Important as a pre- 
dictor of job performance than the combination 
of DRIVE with all of the Inherent ability vari- 
ables utilized 1n the Study. This result was 
totally unanticipated, it was expected that the 
measurable effects of CE — 1f any— would be small 
compared to the effects of ability and DRIVE. 
While the reverse has been shown to be the case, 
1t 1s possible that the variables used as sur- 
rogates for Inherent ability did not completely 
represent all of the Important attributes. How- 
ever, until it can be demonstrated otherwise, it 
1s believed that the proxy measures used would 
have revealed a lack of causal connection with 
CE--if such connection were not really there. 

2. While the above results are based on a relative- 
ly small pilot qroup, and while they cannot be 
generalized to all engineers everywhere, the 
results clearly show causal relationships be- 
tween CE and performance. 

3. The stronger relationships demonstrated between 
technical CE and compensation, as compared to 
the effects of business and other CE, may relate 
to the far greater level of effort in technical 
CE reported by most engineers. Because of the 
wide disparity in level of participation in non- 
credit versus credit CE, it is not possible to 
conclude that credit technical courses are not 
as good as non-credit technical courses, or that 
in-house technical courses are not as good as 
technical courses away from work or that aca- 
demicians are not good instructors. It is pos- 
sible to conclude that: 

a. Non-credit technical CE is measurably 
effective in leading to increased compen- 
sation. 

b. For the sample group studied, non-credit 
technical CE was siqnif icantly more 
effective than credit technical CE. 

c. Non-academic instructors are capable of 
doing an effective job of teaching. 

d. Non-credit technical CE courses offered 
away from the place of employment can suc- 
cessfully impact on performance. 

4. The results seem to indicate that the effects of 
CE participation may be cumulative over time. 
This may explain why engineers who participate 
in CE only rarely and sporadically may find that 
the expected benefits of such participation are 

i 1 lusory. 

5. The findings also suggest that "mental stimula- 
tion .provided by exposure even to non-job- 
related courses may be an important factor. If 
so, organizational policies for CE support 
which require the CE to be job-related, might be 
worthy of review. This view is further support- 
ed by the attitudes of the engineers surveyed 
about what policies they would establish in sup- 
port of CE. 

6. The positive relationships between technical CE 
and compensation and between business CE and 



supervisory responsibility are supportive of 
the concept of bifurcation of career paths. 
Some engineers concentrate on technical excel- 
lence, leading to increased technical responsi- 
bility and compensation; others move Into a 
management path, where the reward system i 5 
more related to business/management expertise 
wd supervisory ». i^ponslbll 1ty. 

7. The negative relationships exhibited between 
job challenge and participation 1n CE, academic 
attainment and DRIVE may relate to ''Increased 
expectations" on the part o." the individual 
engineers relative to the jobs they feel they 
should be asked to perform. There 1s a limit 
in any organization 1n being able to provide 
Tor truly challenging job assignments. 

a. Assumlnq that the positive relationships shown 
between participation 1n CE and job performance 
are valid, which is the cause and which is the 
effect? One can, for example, hypothesize that 
high performers are the people who chose to par- 
ticipate in CE. However, while this Study has 
not proved causation, it has established associ- 
ations between CE and subsequent performance 
which have been demonstrated not to be false 
associations created by any other variable 
which the Study could measure. Since associa- 
tions persist after adjustments for all threats 
to the causal relationship, one can accept the 
relationship as not false until someone pro- 
duces an alternative explanation which can be 
measured and tested. Alternative explanations 
to the unusual and unexpected results may exist, 
but no valid ones have yet been discovered. For-- 
example, it is tempting to attribute the 
results to employers rewarding superior per- 
formance by encouragement to attend snecial CE 
programs or to employers directly r irding par- 
ticipation in CE by added compensation and re- 
sponsibility. Both of these possibilities were 
explored with the participating employers and 
neither explanation has significant validity. 

9. Perhaps the most compelling aspect of the find- 
ings are their consistency across time inter- 
vals, organizations, ability groups and situa- 
tions. These patterns of consistency in the 
results strongly support the reliability of the 
relationships discovered. The Study results 
rest as much on these data patterns as they do 
on the absolute strength of correlations. 
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APP ENDIX II - VARIABLES LIST 

Outcome Variables : 

OAC Absolute compensation adjusted by con- 
sumer Price Index. 

OSP Number of persons supervised. 

OCR Chief Engineer's ranking. 

Continuing Education Variables : 

CETOT Total hours of all continuing education 
(cumulative total of contact hours). 

CETECH Total technical continuing education 
hours (cumulative total of contact 
hours) . 

CEBUS Total business continuing education 
hours (cumulative total of contact 
hours) . 

CEOTH Total other continuing education hours 
(cumulative total of contact hours). 

Ability Variables : 



IPR 


Present supervisor report. 


IFR 


First or early years supervisor report 


IGPA 


BS undergraduate gpa. 


ISCH 


School . 


ISH 


Academic honors. 


OCR 


Chief Engineer's ranking. 


PH.D. 


Having a Doctor's Degree. 


M.S. 


Having a Master's Degree. 



Other Variables : 

TEMPLY Year of first full-time employment 

after last degree as full-time student. 

DRIVE Work aggressively and diligently and 
spend extra hours when required. 
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FORD - ABSOLUTE COMPENSATION VS. CE/ABI L1TY/DRIVE 










TABLE 5 









% OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 



YEARS 3 6 9 12 15 IS 


CETECH 






29 


45 


39 


3S 


CEBUS 


22 


5 f-) 




-» 






DRIVE 


13 












PH.D. 




10 






-? 




M.S. 


28 | 2 


4 


4 ! 8 

i 




IGPA 


2 ! ,7 ! - 








ISH 


15 j ft j 3 








TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




98 


42 


37 


53 


51 


4 5 



NASA - ABSOLUTE COMPENSATION VS. CE/ABI MTY/DR I VI- 
TA BLR 6 
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\ OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 
YEARS 3 6 9 12 15 18 



CETECH 


15 




3 


17 


7 


3 (-) 


CEBUS 


3 


10 


16 


3 


27 


45 


DRIVE 


5 


19 


13 


12 


3 (-) 


5 (-) 


PH.D. 




11 










M.S. 








6 C-) 


6 CO 




IGPA 


13 


4 (-) 


18 [-) 




8 




ISH 












3 


TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




38 


48 


52 


38 


52 


58 



FMC - ABSOLUTE COMPENSATION VS. CF/ ABILITY/DRIVE 
TABLE 7 



% OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOW 



YEARS 3 6 9 12 15 18 


CETECH 






11 


13 


7 


31 


CEBUS 






4 


3 [-) 




20 


DRIVE 






3 




7 


5 


PH.D. 


8 M 






2 


21 


5 


M.S. 


» 


M-) 










IGPA 








5 






ISH 


8 


5 








3 £-) 


TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




22 


16 


22 


25 


37 


65 



SYLVANIA - ABSOLUTE COMPENSATION VS. CE/ABI LITY/DRIVE 
TABLE 8 
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ERIC 



10 
10 

S 
0 

a 
p 
D 

n 
o 

2 

71 

m 

m 
z 

0 

m 

0 
2 
0 
0 
2 

H 
^ 

2 

C 

2 

0 
m 
2 
Q 

2 

m 
m 
a 

2 

0 
m 
D 
C 
n 
> 

H 

0 
2 

D 

3D 
0 

n 
m 
m 
0 

2 

0 
W 



YEARS 



t OF VARIATION III OUTCOME EXPLAINED BY VALUE SHOWN 

6 9 12 IS 18 



CETECH 






5 


21 


11 


7 


CEBUS 






6 






13 


DRIVE 






4 








PH.D. 












2 


M.S. 


3 (-) 












IGPA 














ISH 


2 












TOTAL \ VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




16 


14 


17 


25 


18 


24 . 



ALL COMBINED ■ ABSOLUTE COMPENSATION VS. CE/ABILITY/DR1VE 
TABLE 9 



0\ 



194 



MAXIMUM CORRELATION 





CETOT 


CETECH 


CEBUS 


CEOTH 


DRIVE 


ALL PEOPLE 






+0.32 






M.S. 












NO U.S. 






+0.67 






PH.D. 












LOW SCHOOLS 












TOP SCHOOLS 












LOW GPA 












HID GPA 












HIGH GPA 












HONRS 












NO HONORS 






+0.66 






LOW IPR 






+0.84 


+0.98 


+0.86 


HID IPR 












HIGH IPR 












LOW IFR 












MID IFR 






+0.71 


+0.69 




HIGH IFR 






+0.99 






LOW OCR 


+0.66 




+0.90 






MID OCR 












HIGH OCR 






+0,76 







FMC - SUPERVISORY RESPONSIBILITY VS. CE/DRIVE 
TABLE 10 



ERIC 



195 



MAXIMUM CQIIIIIMTION 



MAXIMUM CORRELATIP'l 



CliWIS CliOTII DI1IVI! 



All PEOPLE 






♦0,72 






M.S. 






♦IMft 






NO M.S, 






►fl.ftfi 






PH.D. 












LOW SCHOOLS 






♦0,81 






TOP SCHOOLS 






♦0,57 






LOW GPA 






♦0.70 




♦0.54 


MID GPA 












HIGH GPA 






+0.98 






HONORS 






+0,95 






NO HONORS 






+0,52 




+0,45 


LOW IPR 












MID IPR 












HIGH IPR 






+0,83 






LOW IFR 












MID IFR 












HIGH IFR 






+1,00 






LOW OCR 






+0,72 




♦0.48 


MID OCR 












HIGH OCR 






+1.00 







SYLVAN1A • SUPERVISORY RESPONSIBILITY VS. CE/DRIVE 
TABLE 11 



CE10T CETHCH (BUS CliOTII DRIVE 



ALL PEOPLE 


•0,111 








+0,17 


M.S. 




•0,19 








NO M.S. 












PII.D, 






+0,89 






LOW SCHOOLS 












TOP SCHOOLS 






+0,39 






LOW GPA 






+0.29 






MID GPA 












HIGH GPA 












HONORS 












NO HONORS 












LOW IPR 












MID IPR 










+0.42 


HIGH IPR 












LOW IFR 












MID IFR 












HIGH IFR 












LOW OCR 






+0.22 




+0.33 


MID OCR 












HIGH OCR 










+0.38 



ALL COMBINED - SUPERVISORY RESPONSIBILITY VS. CE/DRIVE 
TABLE 12 



\ OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 



YEARS 3 6 9 12 IS 18 


CETECH 




4 H 


4 (-) 


2 (-) 






CEBUS 












3 


DRIVE 


5 






2 




4 


PH.D. 














M.S. 






4 








IGPA 














ISH 


3 (-) 






3 


3 




TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




13 


7 


11 


10 


8 


12 



FORD - SUPERVISORY RESPONSIBILITY VS. CE/ABI LITY/DRIVE 

TABLE 13 



% OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 
YEARS 3 6 9 12 IS 18 



CETECH 


6 (-) 


4 (-) 




S 




6 (-) 


CEBUS 




19 








4 


DRIVE 




4 


6 


7 


S 


4 


PH.D. 














M.S. 




_ 


9 (-) 


3 (-) 


7 (-) 


S 


IGPA 














ISH 






4 




S 




TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




8 


38 


18 


16 


16 


20 



NASA - SUPERVISORY RESPONSIBILITY VS. CE/ABI LITY/DRIVE 

TABLE 14 
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S OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 



YEARS 3 6 9 12 15 18 


CETECH 












5 


CEBUS 








10 


10 


7 


DRIVE 


12 


3 (-) 










PH.D. 














M.S. 










3 (-) 


6 (-) 


IGPA 


2 (-) 


8 






4 


4 


ISH 


11 (-) 












TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




27 


14 


5 


14 


20 


23 



FMC - SUPERVISORY RESPONSIBILITY VS. CE/ABI LITY/DRIVE 
TABLE 15 



% OF VARIATION IN OUTCOME EXPLAINED BY VALUE SHOWN 



YEARS 3 6 9 12 15 18 


CETECH 


11 H 


4 (-) 










CEBUS 






52 


31 


9 




DRIVE 


8 (-) 




5 


4 


16 


8 


PH.D. 


29 


4 (-) 










M.S. 


- ! 4 

i 










IGPA 


3 


2 H 








10 (-) 


ISH 




i 

! ~ 


4 (-) 






TOTAL % VARIATION IN OUTCOME EXPLAINED BY ALL VARIABLES 




51 


17 


61 


42 


29 


20 



SYLVANIA - SUPERVISORY RESPONSIBILITY VS. CE/ABI LITY/DRIVE 

TABLE 16 



172 
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% OF VARIATION IN OUTCOMI; UXPLAINM HY VAMIH SHOWN 



YEARS 3 6 9 12 If) 18 


CliTHCM 














CEDUS 














DRIVE 














PH.D. 














M.S. 
IGPA 


























ISH 














TOTAL % VARIATION IN OUTCOME EXPUINED BY ALL VARIABLES 




6 


A ' 


A 


' 6 


4 


5 



ALL COMBINED - SUPERVISORY RESPONSIBILITY VS. CE/ABI LITY/DRIVE 



TABLE 17 
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UPDATE »7K: 

A BALANCE OF PROBLEM SOLVING AND 
TECHNICAL PERSPECTIVE FOR 
EXPERIENCED ENGINEERS 



Gary L Paatrn 

Proqrwm Manager, Afivunoml Griitnntinn 
IQVVt Gonoral Prndunta Qlvialnn 
8«n Joan, California 



fcUimmary 

UPDATE '7X in a four-weak program 
davolopucl by IBM General Producbu Division 
in response to obaorvotf need for a means 
of succinctly updating oxporioncocj 
engineers whoao career a had become 
specialized. 

The primary objectivea are 

Xncreaaed problem aolvincj ability 
in a complex environment; 
Greater familiarity (at a 
atructured overview level) with 
modern theory and technology, 
hence enhanced technical 
judgement ; 

Broad intellectual atimulation 
and aelf-renewal . 

Areas of concentration include: 

Problem solving tools and 
techniques ; 

Analysis and Modeling of Physical 
Sys terns ; 

Modern Technology, its underlying 
physics, current status and 
potential direction. 

Key themes throughout are the economic use 
and value of information and the 
correlation of fundamental concepts in 
differing disciplines. 

This approach has been found successful 
with engineers, programmers and technical 
managers at a variety of levels, and works 
well in concert with other company 
resources for balanced professional 
renewal . 



Background 



Products 



The General Products Division of 
International Business Machines with 
headquarters in San Jose, California, 
produces storage subsystems (magnetic 
disk, tape, mass storage units and their 
associated controls) and printing 
subsystems, which are marketed through the 
IBM Data Processing Division and as 



mibuyatuHUi el! products woicl by other 
divisions of JUM. Wo also lutvo worldwide 
Hoftwaro development and mainUonmujo 
responsibility for languages, data base 
and accosa methods, and related utility 
programs, our division responsibility 
within the corporate structure extends to 
all phases of tho products wo produce 
except sales, including incoption, 
development, manufacturing, and fiold 
support . 

Our division's business environment is one 
of growth amid vigorous competition; of 
concern for designing economical proceaaea 
as well as traditional aaaembly 
techniques . 

People 

Our products are made possible by a rich 
variety of people and technologies. our 
current population is about eleven 
thousand and growing. of these, some 8500 
are located in San Jose, California, with 
satellite groups in Boulder, Colorado- 
Hursley, England; Endicott, New York, and 
with a rapidly growing new site in Tucson 
Arizona. ' 

Programs: Shared Responsibility 

In general, IBM supports a broad range of 
education programs for its people, ranging 
from extended educational leave programs 
without pay to those with full pay and 
tuition covered by the company, and from 
atter hours Voluntary Education programs 
to fully-paid training on company time. 

A key concept i n the administration of 
these programs is the SHARED 
RESPONSIBILITY concept. Both the company 
and the employee share the responsibility 
for individual (and therefore) company 
growth and vitality. Each brings to the 
enterprise their mutual resources of time 
money, and energy in the approximate 
degree to which the results of the program 
at hand will directly benefit them. Thus, 
many of the programs are entirely funded 
oy the company, and others are partially 
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ppiUrlhuttM tn in 
omployoea , 

q'flolmnioyj.uq 



- i or money | *y 



With this vivh blond ot poop In and 
programs 4a aaaooUtod an oguaUy rUdi 
apootrum of toohnologloM whioh, In iho 
onglnooring oontoxi, I no I- win mathematical 
PunuU felon, vibration analysis, magnotlo 
recording, integrated oironlt technology, 
magnetic bubble technology, laaorH, 
elootrophotogrnphy, thin H i him dopnaUnon, 
oapftinlPH and giaHaoa, inks, 
mloroprooeasora, human faot-ora, phyaloM, 
chemistry, «lootPtonl engineer ln<|, 
inoohAiUaal onglnooving, find ofchuni. 

Noocjn 

Jacob Uronownki In hlo book, The Aiiount of 
Man showed oxamplon of, the brooatTT'dnir'^ 
depth of art-boeomo-uclonco on which 
tochnolocjiaa.1 progroou tn ha nod. 

Hut with this complexity and divornlty 
comes tho nood Cor lnturupocialby 
communication. How many of you have hoard 
an oloctrical oncjinoor 1 inborprotiny ' a 
problem to a chemist... or vico versa? 
(Modern physics, it is said — by non- 
physicists — is the tool we havo invontod 
to allow this.) Another such need is for 
communication botwoon engineers and 
programmers, who must effectively combine 
their skills to produce a computer system. 

This need for inter-specialty 
communication is closely accompanied by 
another related need, that of business 
perspective — that which translates the 
dialects of specialty back to the common 
language of the marketplace and customers' 
needs. In order that no one view unduly 
limit the flexibility of a product, a 
balance of perspectives is needed. 

Some of the other needs which the program 
addresses are perhaps best described 
demographically . The people who compose 
the General Products Division can be 
categorized as managers, engineers, 
programmers, manufacturers, technicians, 
and administrators. The UPDATE program 
centers its efforts in areas of interest 
to engineers, in both managerial and non- 
managerial positions, who are most densely 
represented in our laboratory, and to a „ 
lesser extent, in manufacturing. About 
7595 of the people in the laboratory hold 
bachelors or advanced degrees, A 
significant percentage, 258 — which 
includes many inventive people — does 
not . 

As can be said of a number of growth 
enterprises spawned in the post-war boom, 
our laboratory is experiencing 'increased 
maturity, ■ The average age in the 



laboratory m about f}| , wo aro able io 
lure new young engines, prograroiH*na, 
materials aoUntiata, and mo on, hm 
oortainly not in the nnmhora whioh would 
signif toantly afteot or altor this tr*nd, 
Alan, wu;h now iuroa a new oha I l^ngu 
appoarai that of tho fln*piiiitHj 
"gonovatton gap,"toohnioaUy maiuroatod, 
ninj to tho gonorai aiao and pampiuHtty of 
our business, and duo to part to tho 
dUterenoea in notation between what was 
learned twenty yoara ago versus today (l^t 
a Lone tho now mUonooa whioh have oinorgod 
in tho .last twenty years — inoliultnu 
oomputer solenao), now and mature 
engineers alike are frustrated by various 
dogrooa of inability to oomiminioato with 
one another, 

phjoQtlymi 

About hero ,lu whore one might fuel a 
atratocjy emerging to aid the achievement 
of several of these ohjoctivou 
concurrently « the objectives of coping 
with modern technology and complexity, ' 
enhancing aolf renewal, (which I 
increasingly tend to dofino aa 'mirpoHOful 
productivity') , and improving 
communication botweon specialists and 
between succeeding toohnical generations 
in the samo field. 

Variations of thoao objectives are in fact 
the objoctivos of the UPDATE program, m 
the early 1970's I became aware of sovoral 
of the four-week refresher programs thon 
(and now, duo to their cost) run primarily 
for senior middle management throughout 
industry to holp keep them in touch with 
new academic and technological 
developments. Notable among these was the 
Modern Engineering course, conducted by 
Professor Moshe Rubinstein of UCLA, which 
I attended. The stimulation and insight I 
gained through this experience convinced 
me that a large number of engineers and 
non-engineers, managers and non-managers 
would be similarly stimulated and enabled 
to function more effectively and flexibly 
by adding structure to their individual 
common knowledge and expertise. 

With these goals and principles in mind, a 
four week full time program, ' UPDATE '73 1 
was begun in that year, and has been 
running yearly since that time, with over 
200 graduates to date. 

Content 

With these objectives in mind: 

increased problem solving and 
communication ability in a 
complex environment 

Greater familiarity (at a 
structured overview level) with 
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mtHtevn theories. mn1 technologies^ 
hence mhImiu^M Le^hnu'-ai 
judgement 

Mro<Ul MUm| UnU n^i tjl . (inula i i t<n 
and **e i r- renown I , 

I tit me Mwre with yon some of th« 
struoturn, content fuul other faciei whi^h 
l luii it* vi help us aehieve ih^se 

object IV^M ■ 

Figure 1 Mhiiwa a menu or nuu^y the 
topics, which are structured to fit 
together and relate to our business 

COOPerHS fta well as those of the 

Individuals attending during the unw 
weeka, flome a. re treated in more depth 
than others, but t helUv*i that one or i iu> 
major values added by th* j program le 
sometimes for the first; tune to show 
tlw relational) ti» of the to pics to one 
another r to « aomwwhiiC ItTfyur oxttuft "than 
Is usually possible when studying thu 
topics separately over time, and to 
determine as woll the variety of context h 
In which a given topic or '"oombTiTrttl^rof " 
topics or tools can pi) rtpplUul. 

((an example ot thin might bo tho 
application ot a combination of basic 
matrix concepts with ono of our favorite 
high-lovei programming languages, APh, and 
docioion theory to produce a usable tool 
which can be applied to lino yield, 
transportation, and data utorago problems 
alike with very little modification.)) 

Thome a 

Ono of tho 'themes' that our approach 
therefore both implicitly and explicitly 
teaches is that information when 
cohesively structured into appropriate 
contextual models, becomes increasingly 
valuable and or table' — applicable to a 
variety of problems and situations, 
instead of one only. This is, of course, 
one of the central driving principles of 
the data processing industry. 

Also, I believe that at its roots, 
recognition of the inherent beauty of 
structure in nature is one of the greatest 
inspirations to scientists, engineers, and 
programmers, who tend to measure their 
professions by the clarity with which they 
are able to articulate this structure, or 
to write not just programs, but well- 
structured, beautiful programs. 

As our means of production in both 
hardware and software shift from a •box' 
to 'distributed process 1 orientation, 
margin for error becomes increasingly 
small, as does the opportunity to locate 
an error within a system or process, once 



it ha** been twmnitttHli The riiseip lines, 
related to this continuous. challenge 
pvnhUm solving, modeUnq and analysis of 
physical systems, system and process, 
oontrnl, all point to another major theme* 
coping with modern teohnnUigy and 
^oinplenity those elements of our 
►eUivities whioh s tubhoruly refuse to. take 
their place — yet i n thti beauty of 
structure, in one sense, for our company, 
this p tog ram and others like it are a/ 
recognition that the scope of the ismies 

today is broader titan ev^o; before, and 
that our aetions bear ImpUgaUnns of 
attesting our mutual environment, quality 
ot lite, level of communication, and verv 
safety the world over, 

Through considering the uaoiiomf M»d 
environmental, aa well au tecim^^i 
aspeotM of these «vibieats, we become 
Inoreasinyly willing to take 
rouponfiiblUty for our action* and what 
they imply, 

fUlQfiMfl » Facte) rn 

i would like to to noma of the 

principal ulumunta which I believe 
contribute to the success of thin 



program. 



Instruction 



Ot* course, wo have boon for tuna to to bo 
able to work with a predominately 
excellent array ot teachers who are a 
primo ingredient of every program's 
success. About 15% of t-ho time is given 
to professors and consultants from outside 
IBM, and to remainder to soloctod experts 
from wit, list — who are selected with 
almost a;i dLrect reference to their 
teaching or •group-relating* ability as to 
their expertise. 

Without iiminishing this element in the 
slightest, I would like to focus on a few 
other elements which might not be so 
evident. 

Allowing For Individuality 

Certainly success is a very difficult 
thing to measure. Even when it is 
achieved, it appears differently in thi 
eyes of every individual. From an 
individual's point of view, therefore, we 
try to build into the program philosophy 
and execution the flexibility to set and 
achieve individual objectives. (One way 
we practically try to aid this is by 
providing adequate thought, individual 
study, and recreation time in the 
schedule.) Careful control of the program 
pace and provision for individual pace and 
interest are very important. 
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We ask attendees: "Was your technical 
judgement enhanced?" "Did you find new 
ideas, or new combinations of old ideas 
which will be helpful in your work?" (In 
our company philosophy, one is paid by the 
quality of work produced through 
education, rather than for education per 
se) . "Were you mentally refreshed by the 
program?" In all these categories the 
responses are very positive, although as 
you can imagine, the actual ideas or work 
to which they refer vary widely. 

A Programming Language 

I must also credit the introduction of one 
of our 'high-level' programming languages 
(APL, as I mentioned before) for playing 
an important, if challenging role in the 
program success. We introduce it as an 
enrichment option because it brings great 
functional power to the solution of a wide 
variety of problems, once they can be 
thought of in its terms — notably from a 
matrix-oriented approach. During UPDATE, 
learning APL (which is interactive) is a 
direct stimulus/reward experience; and 
when some part of it is mastered, it adds 
dimension and power to the problem 
solver's ability, greatly extending the 
number of variables one can deal with in a 
decision problem, for example. 

It also provides an opportunity for those 
who already know some APL to team-tutor 
those who do not, thus reinforcing their 
own strengths while spreading the wealth. 

The Place 

Lastly, I must give a great deal of credit 
for the success of our program to the 
environment in which it has been 
traditionally conducted — that of the 
beautiful University of California at 
Santa Cruz campus. The beauty, which 
should be evident from some of the 
illustrations, provides a refreshment all 
its own. 



Business Factors 

Business Factors which indicate success 
are both short term and long term in 
nature. The immediate refreshment which 
individuals gain accrues to the business 
advantage directly. We are able to build 
awareness of new products, processes, 
tools, techniques, and challenges which 
are very difficult to focus on with any 
scope in part-time programs. I believe we 
also achieve a level of interpersonal 
communication between the attendees which 
is all too easily lost in a large 
corporation and which continues long after 
the program ends. 

Not infrequently, we are able to obtain or 
initiate solutions to business problems of 
varying scope (A recent one being a 
significant prediction of line yield) . in 
some cases, inventions which were hiding 
shyly m the mind of an engineer have been 
encouraged and refined during the program. 
In all the long list of pragmatic managers 
and engineers who have taken the course, 
we have yet to receive a response that the 
program should not be re-offered. 

The program itself continues to change 
with need, and I feel we have yet to 
realize its full potential. 

?E Ce ™S?™' 1 W ° Uld like to em Phasize that 
the UPDATE program is only one in a 

spectrum of regular and Special courses 

and programs which IBM conducts its 

special value lies in allowing individuals 

to knit together some of the loose threads 

m the ravelled sleeve of experience, and 

quite the opposite of sleep, to challenge 

some of our old thought patterns 

incorporate some new tools and points of 

view, and initiate change. Even thouqh 

UPDATE is only one element of our 

continuing diet, we believe it is an 

essential element. 



In addition, location on a campus adds an 
air of breadth, in which informal exchange 
of ideas with one another, university 
students, and faculty is a welcome 
enhancement to the formal portion of the 
program. 

Being away from our normal business 
environment also provides an opportunity 
for objectivity — viewing our activities 
from afar, re-examining them in new light, 
and matching notes with counterparts from 
other locations — in a way that can only 
happen on 'neutral turf. 

The campus also provides opportunity for a 
variety of recreations, including just 
plain walking in a beautiful environment. 



The Ascen t of M an , J. Bronowski: 1973. 
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9 UPDATE 9 PROGRAM CONTENT 
MATHEMATICS HIGHLIGHTS (Introduced topically): 

calculus; differential equations; matrix methods; state 
variables; probability; statistics; design of experiments; 
linear programming; control theory, 

total proportion: 10% 

PHYSICAL SCIENCE 

CLASSICAL PHYSICS AND CHEMISTRY REVIEW; SOLID STATE PHYSICS 
HISTORY & OVERVIEW; QUANTUM MECHANICS; SEMICONDUCTOR THEORY; 
MATERIALS CHARACTERISTICS; MAGNETICS; ELECTROSTATICS; 
POLYMERS. 

TOTAL PROPORTION: 25% 

TECHNOLOGIES 

STORAGE TECHNOLOGIES (PRESENT AND FUTURE); PRINTING AND 
CIRCUIT TECHNOLOGIES; THIN FILMS AND SEMICONDUCTOR PROCESSES; 
ENVIRONMENTAL PROTECTION, 

TOTAL proportion: 15% 

TOOLS 

A PROGRAMMING LANGUAGE; PROGLEM SOLVING TECHNIQUES; DECISION 
MODELS; PROGRAM PACKAGES; TECHNICAL INFORMATION RETRIEVAL 
SYSTEMS; IDEAS FOR INDIVIDUAL VITALITY, 

TOTAL PROPORTION: 20% 

INFORMATION, LANGUAGE, AND CREATIVITY 

INFORMATION VALUE, FORM, STRUCTURE AND CODING; COMMUNICATION 
SYSTEMS; DISTRIBUTED COMPUTING SYSTEMS; SATELLITE 
COMMUNICATIONS; LANGUAGES, TECHNICAL AND NATURAL; NATURE AND 
STRUCTURE OF THOUGHT; CASE STUDIES IN CREATIVITY; "ASCENT Of 

Man". 

total proportion: 30% 



FIGURE 1 
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THE ROLE OF TRAINING 
IN CORPORATE SURVIVAL 



Director, Education and Training 

Bell System Center for Technical Education 

Lisle, Illinois 



Engineers, as professionals, are in 
imminent danger ot" growing old. 

Not old, in the sense of grey hair 
and wrinkles . . . although that 
concerns some of us, too ... but old 
in the sense of losing touch with the 
state of the art. 

Old in the sense that they can lose 
value in the eyes of the companies 
they work for, in the eyes of the 
world ... and in their own eyes. 

Those of us in this room who are 
engineers understand the problem 
only too well. 

Because all of our college degrees, 
as well as the engineering degrees 
of every promising graduate in the 
class of 1978 . . . have one thing in 
common . 

They are now obsolete. 

They started becoming obsolete the 
minute we walked out the door of 
the ivy covered walls to seek our 
fortunes in business, academia 
and other bastions of the real 
world. 

And our college degrees will 
continue to lose their value to 
us with every passing day, unless 
we do something about it. 

I myself am a good example. 

Only a few years ago, I felt smug 
about that degree. I felt that 
no matter what turns my luck would 
take, I could always earn my bread 
and butter with my slide rule. 

1 1 ve lost that security . 

Today, my slide rule is about as 
much use to me professionally as 
an abacus. 



The machine that produced that slide 
rule is now on display at the 
Smithsonian in Washington, D. C. It 
is a relic, a piece of history for 
future generations. 

But my slide rule is no more obsolete 
than the notion that an engineering 
degree lasts a lifetime. The magic 
of that degree, and the security it 
offered are gone. 

For our companies, the implications 
of this reality increase exponen- 
tially. Each corporation has made 
a tremendous investment in 
people . . . they have paid dearly 
for the expertise of thousands of 
engineering graduates ... and 
depreciation of that expertise is 
a price they can ill afford to pay. 

Each of our companies . . . end each 
of us as individuals . . . faces the 
terrible dilemma posed in Future 
Shock . In less than ten years , 
half of what we know today will be 
useless information ... We are 
plunging headlong into a future 
for which we have been left 
unprepared by our past experiences 
and our education. 

Like us, our companies , are 
struggling desperately to keep 
their place in a constantly 
changing environment . . . and to 
postpone their own obsolescence. 

The question today is not should 
corporations offer continuing 
education . . . but how. 

And we, as training directors, 
have an uncommon opportunity to 
show them. 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

180 




207 



More than that, we have a responsi- 
bility to show them. Because the 
very survival of our companies may 
depend on our ability to understand 
their needs, respond to changes to 
their environments and to be 
uncompromising guardians of quality 
in the products we give them. 

Things weren't always like that. 

Not too many years ago, corporate 
training centers were the 
proverbial pasture. 

Managers who had served their 
companies well were "laid to 
rest" in training, to Jive out 
their days away from the worries 
and frustrations of the real world. 

When they came up with wild-eyed 
ideas, or overran the budget, 
management would smile benignly . . . 
or wink knowingly at each other. 
At worst, they'd become exasperated. 
Training was a function that could 
not, would not, be measured or 
really budgeted. And training 
managers certainly could not be 
held accountable for the bottom 
line. 

When it was done at all, training 
was often developed on a whim, and 
served like fried chicken to 
whomever was interested =f . . as 
much and as often as the budget 
would allow. Whether the 
knowledge was ever used or not 
was relatively unimportant. 

But training today is going the 
way of the American diet. Only 
15 or 20 years ago, if a little 
was good, more was better. A 
good restaurant was one that 
offered gargantuan portions of 
meat and potatoes, and a good 
family restaurant boasted about 
"bottomless" plates and all you 
can eat . . . 

Today, most Americans are eating 
less ... and more selectively. 
They've been scared off by stories 
in the newspaper and on television 
telling them that the food on 
their table can give them cancer, 
or age them prematurely. 

And in the same way that the media 
changed American eating habits, 
technological change has altered 
the course of corporate technical 
training. Corporations today are 
training selectively, and they are 
training for survival. 



The information needs of their 
employees are immediate and 
specific. Particularly when 
it comes to scientists and 
engineers, companies can't afford 
to train inefficiently . The 
price is too high, and there 
is simply not enough time. 

These people must have the know- 
ledge they need, when they need 
it, and no more than they need. 
Useless knowledge is only excess 
baggage in the technological race. 

If corporate executives could, 
they'd administer skills and 
knowledge in pill form, so 
they'd lose as little time as 
possible in putting them to 
work for their companies. 
Training for a corporate 
president today has only one 
objective : Translating techni- 
cal innovations into usable 
products and services. That 
is the bottom line. 

They are putting hard-nosed 
business managers in charge 
of training. 

They are selecting men and 
women who are cut out for new 
venture management . . . people 
unafraid to take risks. People 
who have an entrepreneurial 
spirit. People who play for 
high stakes . . . and stay with 
it until they win. 

This changing attitude in our 
companies gives us advantages 
our predecessors never had. 

Many of us do have the trust 
and support of our companies. 
We are in a position to do 
something . 

But with that trust, we are also 
given responsibility. 

And there is nothing sadder 
than the manager who has been 
given the trust of his or her 
company, and then abdicates 
responsibility. 

In training, the most common 
form of abdication occurs when 
training directors begin to 
have visions of grandeur. . . 
They begin to worry more about 
running an academic institution 
than they do about meeting the 
needs of their corporations. 
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The result? Their staffs become 
a sort of intellectual elite, 
unable to come down to the level 
of the common field manager. 

Their training centers lose touch 
with their clients. And training 
becomes an objective in itself. 
These directors soon establish 
a name for themselves as trainers, 
not managers of the business. 

In some companies, the break is so 
severe that the training center 
becomes almost a separate 
organization . 

This is a cardinal sin. It is the 
one mistake none of us can afford 
to make. Because if a training 
center is going to prevent its 
o wn obsolescence, it has to know 
Its customers, and meet the needs 
of those customers. To do that, 
it must be an integral part of 
the corporation. If the fortunes 
of the business fall, so do thos'i 
of the training center. 

If the corporation's environment 
changes, trainers must be well- 
informed about those changes and 
ready to respond to emerging 
needs . 

If training is going to be taken 
seriously ... and earn the trust 
which many of us already have 
earned . . . then it must play by 
the same rules, have the same 
goals and use the same standards 
of measurement as any other part 
of the business. 

Above all, training can't become 
an end in itself. Training 
centers . . . and perhaps even 
their companies ... won't survive 
un.l they are in touch with 
tb: c customers . . . that is, 
th^.vr students and the supervisors 
of those students. 

They must know those customers . . . 
respond quickly to the needs of 
those customers ... and maintain 
control over the quality of the 
product they give those customers. 

Training directors are not in a 
position to "tell their companies 
what they will or will not do. 
They must take direction from 
their customers. 



Those essentially were the 
philosophies that guided us 
15 years ago, when we sat down 
at a table with a handful of 
Bell System managers to develop 
a plan for the Bell System Center 
for Technical Education. 

Ojr objective was to provide 
educational support for the Bell 
System's own objectives: 
Providing quality communications 
services at low cost. The only 
way a labor intensive industry 
can accomplish objectives like 
that is through well-trained and 
capable people. And it would be 
up to us to see. that human 
resource planning kept pace with 
technical planning . 

The planning process for our 
corporate center at Lisle took 
literally years. It is still 
going on. 

And not everything we planned 
worked out ... Looking back, 
there are many things I'd do 
differently today. But oyerall, 
I know we've been successful by 
at le: ;t one measure ... We're 
pleasing our customers. And the 
reason for that, I think, is 
that - right from the beginning - 
we set out to run training like 
a business ... We had an 
unwritten agreement with our 
customers that we would do 
everything we could to meet 
their needs. 

Here are some of the terms of 
that contract: 

1. We would concentrate on only 
one segment of the Bell Systems 
training market . . . technical 
management training. The rest 
would be up to someone else. 
But we would stay flexible 
enough to change if our 
customers wanted us to change. 

2. We would run the training center 
like any other part of the 
business. We would use the 
same accounting systems, the 
same measurements, the same 
standards for staff selection 
and appraisal . . . and the 

same standards for quality 
control of our product. 
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3. We would involve field managers 
every step of the way. They 
would compose our board of 
advisors and all our auxiliary 
councils and boards. They'd 
help us find training needs, 
set budgets and set priorities. 
We'd have grass roots project 
committees, with supervisors 
of potential students advising 
us on every new course develop- 
ment project. And we'd bend 
over backwards to communicate 
with field management ... 
in person, by telephone, in 
writing and through our 
publications . Finally, we'd 
include them on our own staff. 
Most of our instructors and 
developers would be field 
managers on assignment. 

4. There would be one coordinator 
named at each company. 'fhis 
manager would be in charge of 
all the nuts and bolts arrange- 
ment in collecting and sending 
information on training to the 
field. 

5. We'd be vigilant guardians of 
quality. Strict standards 
would be applied to all develop- 
ment and instruction. And we'd 
measure ourselves . . . not only 

in terms of classroom performance, 
but in terms of how well our 
students perform back on the job. 
That would be our real test . . . 
our only test. 

As we went along, there were more 
agreements, of course. But these 
were the ones that stayed with us ... 
and left us flexible enough to grow, 
change and even reorganize to meet 
the needs of our customers. 

Over the past ten years, the Bell 
System Center for Technical Education 
has grown from an organization of 
55 employees teaching six courses 
to one with nearly 400 employees 
and a curriculum of well over 100 
courses . 

During that time, we never have had 
to look for students - they've been 
almost literally breaking our doors 
down to get in. Our only problem is 
finding enough places to put them. 



The reason that happened, I'm sure, 
is the initial agreements we reached 
with our customers. They have, in 
fact, built our business for us. 

For you, the agreements will be 
different. Your customers will 
be different. 

And we are certainly in no position 
to write the Bible on how to run a 
training center . . . even for us, 
there are chapters upon chapters 
that still need writing. 

But what we can offer you is our 
outline — the guidelines that have 
helped us achieve whatever success 
we now have. 

There are four of them. And they 
will work for any of you, no matter 
what customers you serve or what 
measurements you use for success. 

They are: 

1. Stay in touch with your 
customers. 

2. Respond to your customers' needs. 
But don't define your job so 
narrowly that you can't change 
when your company changes. 

3. Be a responsible manager of 
your company's business. Don't 
get caught in the academic trap. 

4. Guard the quality of your 
product with your life. 



If you do just these four things and 
nothing else, I can almost guarantee 
you that you will play a critical 
role — not only in preventing the 
obsolescence of engineering 
degrees — but in the very survival 
of your company . 
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There have been few dogmas so pervasive in 
American engineering education in recent years as 
the concept of engineering obsolescence. 

How often have we seen in the technical liter- 
ature or heard in our engineering discussions the 
expression of technical obsolescence and the half- 
life of engineering education? 

Perhaps we have seen it written and have heard 
it discussed so often that many of us in the engi- 
neering profession are beginning to think that it 
is true. If we think this, then the public sector 
probably thinks so too. 

Myth or Reality 

In pursuing the issue of whether "engineering 
obsolescence" is fact or fiction, and what to do 
about it, we would like to start the discourse with 
a very pertinent question. Are the American engi- 
neering schools really offering curricula that are 
geared to obsolescence? 

We think not. 

Yet, why is it that we in academia continue to 
speak in terms of educational half-life; and why is 
it that we often hear our senior and executive 
colleagues in industry, at many a meeting, continue 
to express the thoughts that "they've left engineer- 
ing" or that "they don't do engineering anymore?" 

Like it or not, this type of thinking and self 
appraisal has so swept the nation's engineering 
community in both academia and industry that it has 
overflowed into the non-technological arena as well, 
with the result that much of continuing engineering 



education today is oriented and directed as a cure 
for engineering obsolescence, rightly or wrongly. 

Continuing Education - For What? 

Although continuing education in engineering 
has been around for a long time, it has only taken 
hold in a major way in the United States since 
World War II, and it has probably become most ac- 
tive since the post-Sputnik craze of the '50's and 
■60's. 

During this period, there was a deserved plea 
for emphasis to be placed on engineering science 
and on the basic fundamentals of engineering, along 
with mathematics. However, this had already been 
occurring for many years in many of the recognized 
schools of engineering. It was during this period 
when accreditation to minimum standards began to 
have real effect across the nation. 

The first point we wish to make is that the 
undergraduate engineering programs and curricula 
of the stronger schools had already gone through 
a renaissance and, with si ight modifications , were 
indeed sound. This is what resulted in their posi- 
tions of preeminence in engineering education. 
The EDUCATION and training of engineers had always 
been a basic function of these universities or in- 
titutes, and a function they viewed seriously. 
These were schools of engineering with a profes- 
sional outlook, and not schools of applied science. 
They were proud of their heritage and their tradi- 
tions in engineering, and they were proud of 
their perceived role in the future. It could also 
be said that these programs enjoyed equal prestige 
with other curricula within the university, and 
they could grow on their own without need for emu- 
lation of the science departments. For the most 
part, the primary knowledge, skills, values, and 
attitudes gained from the better engineering pro- 
grams were not obsolete then, nor are they today. 
Why? Because, the programs had meaningful objec- 
tives and they were based in a purposeful manner 
on a solid foundation that included the four main 
elements of undergraduate engineering education; 
namely, basic science, engineering science, applied 
technology and design, and liberal studies. Our 
profession builds on its strength and on its mis- 
sion and purpose to serve society. That is why 
the curriculum was formed with the specific intent 
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that it would serve the graduate in the future and 
not become out of date. 

In looking at some of the pioneering programs 
in engineering education, we see that the leaders 
had much in common. There is no doubt that they 
talked with each other; they listened, and they 
learned from each other. They did indeed have an 
educational philosophy. It was strongly affirmed, 
and it was oriented toward professional education 
in engineering which would allow alumni to take 
leadership roles in the practice of the profession. 
Their objectives were straightforward and clear. 

In pursuing this first point further, we de- 
cided to review some of the objectives and curricula 
that were 1n place twenty-five years ago in some of 
these pioneering schools. It should shock no one 
that we found the objectives and the curricula to 
be basically sound and on course with professional 
growth in engineering, both then and now. These 
programs were indeed professional and they had dir- 
ection because there were some excellent deans and 
faculty in that era. We would like to bring to 
your attention the objectives of one of these pio- 
neers, in particular, because those objectives 
seem to be as worthwhile today as when they were 
written twenty-five years ago. The words of Dean 
Hollister appeared in a Cornell announcement as 
follows: 

The broad purpose of engineering in- 
struction is to provide the elements of 
learning and Inspiration that foster 
leadership in professional and personal 
affairs. In the record of achievement 
of generations of engineers, the Univer- 
sity has a trust to maintain a high stan- 
dard of academic experience and to select 
those students whose abilities, character, 
and purpose show promise of continuing a 
tradition of leadership. 

Since the engineer has need of a bal- 
anced background, combining strength in 
fundamental technical knowledge with 
broad understanding of human affairs and 
competence in human relations, the plan 
provides for full integration of both 
areas of study. It holds to two major 
principles: (a) that preparation for 
the uncharted technological advances of 
the future can come only from a solid 
foundation in the fundamentals of science 
and engineering, and (b) that the total 
collegiate experience of the engineering 
student should be a stimulus to lifelong 
intellectual growth rather than a 'package 1 
of Incidental knowledge 

...The creation of a sufficiently 
strong engineering background for profes- 
sional growth requires the setting of 
deep roots in fundamental science and 
technology. This is the first step in 
the program for all engineers. For gen- 
erations, alumni have been at the fore- 
front of engineering progress in all 
fields principally because each was 



equipped with a foundation of solid, 
basic knowledge upon which he could 
build his own career. This continues 
to be the philosophy of the College. 
Although study of modern technical 
processes, laboratory experience, prac- 
tical design methods, and individual 
projects occupy a substantial part of 
the program, all such work is related 
to major engineering fundamentals so 
that the student will gain insight for 
creative development from basic facts. 
Narrow specialization, with its restric- 
tion of opportunity and danger of obso- 
lescence, is avoided 

In all, the objectives are achieved 
through the mutual determination of the 
student and the college to develop in 
the period of his academic life the tech- 
nical background and the personal culture 
that will support continuing growth over 
the full span of his professional career. 

The second point we wish to make is that the 
majority of undergraduate engineering programs 
1n the nation today are sound. In fact, it's been 
twenty years since Sputnik; twenty years of educa- 
tional reform to redesign and implement engineering 
curricula based on solid fundamentals. This has 
been done; and in most cases, taken place through- 
out the nation. 

Obsolescence of What? 

What we've tried to convey in the preceding 
statements is an overview of where we've been in 
engineering education; where we are; and our 
foundation for the future. We have tried to ad- 
dress the issue of purposeful design in the build- 
ing of strong engineering educational programs to 
minimize the mere transfer of information that may 
deteriorate with time, and to emphasize the human 
function of developing engineers with basic know- 
ledge, skills, attitudes, and values as a solid 
foundation for continuous growth. Yet, the ghost 
of obsolescence still continues to haunt us in 
many deeply rooted ways. It occurs subtly, and as 
a result we fear that it has temporarily undermined 
the real concept of continuing engineering educa- 
tion. 

The United States has seen a dramatic increase 
in continuing education during the last few years, 
but it may also witness a decreasing support of 
this activity in the years ahead unless continuing 
engineering education incorporates a new direction. 

The reason is clear. Continuing engineering 
education, with a few notable exceptions, has not 
fully lived up to expectations and is not fully 
responsive to the needs of those it should serve. 

The success of continuing engineering educa- 
tion has been primarily in the area of teaching 
methodology and adult learning. It has taken much 
of the trivia out of advanced education. However, 
on the whole, the activity is still searching for 
its identity and it is still attempting to determine 
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the needs 1t should fulfill. In the short-range of 
brevity and survey courses, it has done well. How- 
ever, in the long-range, it has yet to prove effec- 
tive. 

If we are to separate continuous education 
toward research and continuous education toward 
engineering practice, we see that graduate educa- 
tion toward research is well in place and time 
tested. This is not the case, however, for con- 
tinuous education toward engineering practice, as 
noted at the 1974 NSF-Workshop on Continuing Educa- 
tion for Engineers at Midcareer held in Dallas, 
Texas. 

It was at this major conference that we faced 
up to the issues that, "little is known about ex- 
isting needs of the mid-career engineer," and that 
"course work has not been designed which correlates 
well with the professional growth of engineers." 

We suggest, perhaps, that the present direc- 
tion of continuing engineering education is a prime 
candidate for change. 

The Emperor Has No Clothes 

As we continue to explore the connection be- 
tween continuing education and obsolescence, we are 
beginning to feel some of the trepidation and auda- 
city the young lad must have felt, in the age old 
story, when he saw a wonderful procession, yet he 
also saw an emperor out front without proper attire. 

Although many dedicated people appear also to 
see the situation, it is time to say aloud that 
continuing engineering education has been cloaked 
in the invisible garment of obsolescence, either 
intentionally or non-intentionally . We suggest 
that there be real fabric to the activity, and 
that its pattern be designed for the future rather 
than the past. 

We note that continuing engineering education 
has evolved throughout the last few years with the 
goals: a) to maintain the competence of the prac- 
ticing engineer, and b) to enhance the competence 
of the practicing engineer. We also note, however, 
that primary emphasis has been placed on the former 
goal. We suggest that it is time to begin to pay 
more attention to mission and purpose, and to form- 
ulate and implement long-range educational pro- 
grams for the latter goal. It is our interest 
that this important advanced professional activity 
in engineering education begin to build on the 
solid foundation already set forth and in place; 
namely, to continue the education of the graduate 
engineer beyond the baccalaureate and into pro- 
fessional engineering practice. The changing 
needs of the mature engineer are a measure of 
growth, not of obsolescence. The failure of con- 
tinuing education to recognize, and enhance, this 
growth may be a measure of its own obsolescence. 

Hurrah for the Older Engineer 

In further pursuit of a definition of obso- 
lescence, we notice that a shift in thought is be- 
ginning to occur across the nation. We consider 



this to be healthy, and more in line with the con- 
cept of human development and continuous education. 
The shift that is occurring is that organizational 
obsolescence or ineffective utilization and devel- 
opment of the engineer may be the main culprit and 
not individual obsolescence. [Change in thought 
from Dalton and Thompson who previously reported 
"finding" a negative correlation in engineering 
between age and performance after 35.] Although 
this realization is occurring in some quarters, 
obsolescence is still primarily viewed in two other 
areas, namely: 

a) Age and performance 

b) Changing body of knowledge and lifelong 
education. 

For some strange reason, age and practical 
experience in engineering has seldom been recog- 
nized as being respectable or distinguished as it 
has been in other professions such as medicine or 
law. After all, who would want serious neurosur- 
gery performed by a neophyte if the chief neurosur- 
geon were available; or who would seek the services 
of the recent law graduate if the senior partner 
of the law firm were available. Yet, in engineering 
academia there are those who hold the view that 
individuals don't grow beyond their formal educa- 
tion, and that the recent graduate is always the 
best. However, it can be said that the twenty-two 
year olds did not head up the Mercury, Gemini, and 
Apollo manned space projects, nor do they run steel 
mills. In looking at age and performance, much is 
always written about age and learning. In fact, 
this is a periodic subject for the research grant-, 
and it always appears to be a scientific break- 
through when it is reiterated that people beyond 
40 and 50 years of age can still learn. It is often 
forgotten that this was a major finding of one of 
the first conferences on adult education during 
the 1920's in Cleveland, Ohio. Yes, adults can 
learn, and they can continue to be productive; in 
fact, much more productive than the younger engi- 
neer, if the working environment encourages it. 

A second area of obsolescence is also greatly 
discussed, but often by those who appear not to 
understand engineering. These discussions usually 
emphasize the fast-changing body of knowledge, and 
the need for lateral lifelong education. This may 
be applicable to some professions, who practice 
their techniques learned in school. However, the 
engineer really doesn't practice in the same sense 
as others, but he transfers his conceptualized 
ideas to public practice. It also can be said 
that the engineer should perceive new knowledge as 
an opportunity to help him in his work and should 
not view it as a threat. His job is not to dis- 
cover knowledge, but to use it in his conceptual- 
ization and execution of ideas in technological 
development. The scientist/researcher, whose pur- 
pose is to discover knowledge, may stay at the 
forefront of his discipline, but his discipline is 
likely to become increasingly narrow. There is a 
difference between science and technology, and be- 
tween those who bring each about; namely, the 
scientist/researcher for the former and the engineer 
for the latter. It also may be said that the engi- 
neer not only deals with technological change, it 
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is his purpose to make technological change, He 
brings it about, and part of this function is to 
create obsolescence by the continued improvement 
of products, services, or processes to meet the 
hopes, wants, and needs of society. The other 
point we feel that we have previously made is that 
a strong undergraduate education in engineering is 
based on solid fundamentals that are not ephemeral 
and that allow continuous educational and profes- 
sional growth. We should not confuse the need for 
growth with obsolescence. We should provide an 
educational process to support that growth. The 
alternative is denial of our purpose. 

Conclusion 

In this paper, we have tried to present the 
present posture of American engineering education 
as a solid foundation for continuous advanced pro- 
fessional development. It is our view that the 
term "engineering obsolescence" has been overdone, 
and that its definition is weak. We find nega- 
tivism within the engineering profession to be 
disturbing and to be ill-founded. We see no half- 
life in strong engineering education, and we view 
engineering as a profession that brings about 
change for specific purposes. It is all very well 
to talk about engineering education, but it is 
time to set new directions for continuing engineer- 
ing education and to build this activity on the 
purpose and strengths of professional engineering 
practice. The problem is not obsolescence, but 
rather a lack of understanding of the effective 
utilization and continued advanced development of 
the engineer. It is not a problem, but an oppor- 
tunity to continue the education and professional 
growth of each engineer toward his or her greatest 
potential in the profession of engineering. It is 
an opportunity that does not deal with the past; 
it is an opportunity that will help to define the 
future through better use of human resources. 
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METHODS OF NEEDS ANALYSIS 
CONTINUING EDUCATION PROGRAMS 



Myron W. Chin 
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Determining needs can be considered the most 
critical part of continuing education programming. 
As such this session will be devoted to a group 
discussion on Current Methods of Need Analysis for 
Continuing Education Programs and their effective- 
ness in determining the perceived professional 
needs of engineers and technicians that can be in 
part or whole met by programs of continuing 
education whether conducted by professional 
societies, universities, or industry/government. 

One method that is often used for collecting 
information about needs is the survey question- 
naire. However, the responses from such question- 
naires must be analysed with great care if mislead- 
ing results are to be avoided - it is easier to 
obtain an indication of interest on a form than to 
generate actual participation. 

Hopefully the group that meets in this session 
will review and discuss the relative merits of both 
formal and informal methods of need analysis such 
as postal surveys, telephone enquiries and inter- 
views to selected engineering and scientific 
management, consultation with advisory groups, 
inquiries to specific national or local societies 
and associations and surveys at a national confer- 
ence, or convention. In addition the major pro- 
blems associated with these methods will be identi- 
fied and discussed. 

Another important consideration in the group 
discussion will be the desirability of developing a 
simplified survey questionnaire comprising of a 
number of basic questions which would be common to 
most countries together with some other questions 
specifically related to the particular organization 
or country undertaking the survey. In this connec- 
tion the work of the UNESCO international working 



group on Continuing Education of engineers could 
well form the basis for discussion on this particu- 
lar topic. 

Coupled with this will be an examination of 
how best to utilize the data collected in order to 
derive maximum outputs from such exercises. 

As an outcome of the group 1 s discussions , 
including an exchange of international views, it is 
to be hoped that ideas and suggestions will be 
forthcoming on how to :- 

(1) assess in an effective manner the 
continuing education needs of professional 
engineers and technicians both in industry 
and in academic institutions. 

(2) identify meaningful and effective 
criteria which will assist program directors 
in determining and quantifying course 
priorities and their feasibility for develop- 
ment. 

(3) determine the means whereby continuing 
educational needs indicated by engineers and 
technicians can be used as an information base 
for the development of programs and delivery 
systems within one nation, or group of 
nations. 
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In this century of advanced technology, con- 
tinuing education of engineers in most countries 
is becoming an important practice and effective 
tool for increasing production, improvement of 
quality and utilization of resources. Various 
professional societies, educational institutions 
and industries devote a good part of their activi- 
ties to organizing continuing education programs. 
However, organizing a program, no matter how good 
it is, without finding the right beneficiary is a 
waste of time and resources. From this key point 
one could see the importance of the promotion 
techniques for continuing education programs, and 
furthermore the importance of choosing the suita- 
ble technique(s) for each program. Techniques of 
promotion vary widely in different countries de- 
pending upon their needs, resources available and 
administrative set-up. Also, they vary in any 
particular country depending on many factors such 
as cost, resources, organizing agency and the find 
of participants sought. 

In any continuing education program three 
parties are principally involved: the agency 
offering the program, the organizations that dele- 
gate their employees for training, and the partic- 
ipants themselves. The promotion techniques a- 
dopted should suit the resources and system of the 
organizing agency on the one hand, and be effective 
enough to reach the participating organizations 
and individuals, on the other. In general, these 
must suit the needs of the industry and offer op- 
timum utilization of finances and human effort 
involved. 

An important and initial step in the promo- 
tion of any continuing education program is to 
ensure that the training program itself has been 
suitable selected to meet the urgent needs of 
industry. The objectives of the program should 
be clearly spelled out, and quality assured. 
After this has been done, the endeavour should be 
to obtain the enlistment of suitable participants 
for the program. An otherwise sound program may 
end in a fiasco if the trainees enlisted do not 
meet the basic requirements for the course. Such 
a failure qould earn a bad name for the organiza- 
tion and almost certainly affect future response 
to its programs. 

Publicity for a prospective training program 
is generally needed at two levels, viz, among 
heads of the industry who would depute their 
employees for training, and among the prospective 
participants themselves. Contacts with the 
sponsoring authorities can be made through meet- 



ings, visits to industry, invitations extended to 
them for visit ^ } the training centre, printed 
circulars and tnrough personal semi-official com- 
munication addressed to them. The prospective 
participants can be reached through advertisements 
in proper newspapers and professional journals, 
and through announcements made over the radio and 
television etc. The selection of the media, as 
well as the time for advertising and announcing 
should be prdently made to ensure not only the 
best use of the money spent, but also the atten- 
tion of professionals interested in availing them- 
selves of the training program. A clear idea of 
the gains that the individual participants and 
industry in general, may attain from their in- 
volvement would help to draw increasing response 
to the announcements. 

The need for efficiency among the program 
offering agency and its long term effect on the 
promotion of future programs can never be over- 
emphasized. The reputation of the organizing a- 
gency would be an important factor in drawing 
response ot its programs. Mailing lists should 
be maintained up-to-date, and circulars should 
be mailed to the right people and organizations 
in time. Enquiries about training programs should 
be promptly answered to, and proper records kept 
for future reference. Information on past courses 
of training should be maintained and utilized in 
the planning of new courses. An after-training 
service should be offered to participants in case 
they seek any help when they have resumed their 
jobs after attending the training. It need hardly 
be said that the teaching program it self should 
be well conducted to the satisfaction of the in- 
dividual participants and of their employing or- 
ganizations. Good managerial talent in the pro- 
gram director is essential for the success of a 
program. His creativeness , resourcefulness, zeal 
and foresight would go a long way to enhance the 
effectiveness of functioning of the organizing 
agency and to earn a reputation of excellence so 
that less effort for conventional techniques of 
program promotion will be needed. 
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AIM APPLICATION OF 
CRITICAL PATH METHOD IN PLANNING 
CONTINUING EDUCATION PROGRAMME 




SUMMARY 

The paper discusses the potential role of 
the critical path method in planning continuing 
education courses through a case study based on 
working experience at University of Technology, 
Baghdad. Several useful results emerge from the 
study. Besides providing a tool for day-to-day 
control on progress of work, the analysis provides 
information which can be made use of in deciding 
the number of courses that should be organized 
in a year if optimum utilization of available 
resources is to be ensured. This aspect, and 
some other valuable results of the study are dis- 
cussed in the paper. 

INTRODUCTION 

Planning for short-term courses and executing 
them according to needs of industry constitutes 
an essential activity under continuing education. 
As soon as the need for conducting a course is 
established, the department of continuing educa- 
tion is faced with the task of organizing and 
tutoring the course. It is believed that a use 
can be made of the tools of scientific management 
for an effective fulfillment of this task. In 
this paper, an application of the critical path 
method in planning and executing of continuing 
education courses is proposed. A case study is 
considered to demonstrate the potentality of the 
proposed method . 

NATURE OF WORK INVOLVED 

The work of organizing short-term courses 
involves coordinating the work of different 
agencies and people. These include: industry, 
participating agencies, tutors, printing and 
duplicating services, departments owning lecturing 
facilities and the staff of the Continuing Educa- 
tion Department itself. Industry sets the needs 
for specific courses, while participating agencies 
depute their employees for undergoing the proposed 
training. Lecturers for the course have to be 
appointed from industry or from other teaching 
departments of the University. Often the Continu- 
ing Education Department does not own all facili- 
ties for printing and audio-visual aids. Arrange- 
ments for these things must be made in good time 
through contacts with other departments or people. 

A work of this nature requires creati veness , 
resourcefulness and timely action; and could be 
greatly facilitated through use of the critical 
path method. 
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THE CRITICAL PATHJ glHOD (CPM) 

This method aims at planning of complex 
projects in a simple, scientific manner which 
would facilitate execution through effective 
control and timely remedial action. The entire 
project is broken down into smaller costituents, 
called activities; and the precedence relation- 
ships among the activities are established. 
These are then arranged in a network diagram of 
arrows and circles, forming a graphical model of 
the project. Scheduling is done by putting time 
estimates of the activities under the arrows, 
and computing the earliest possible starting and 
finishing times of individual activities. The 
earliest finishing time of the last activity 
provides the project duration estimate. The 
longest path of activities through the network, 
from the start to the end. defines the critical 
path. A timely completion of the activities on 
the critical path ensures completion of the entire 
project within the scheduled period. For each 
activity its earliest time for start and earliest 
time for finish in terms of calendar dates can 
be found which help management in their day- to- 
day control of the work. 

The CPM offers several advantages. It acti- 
vates the thinking process while determining the 
precedence relationships of activities; and thus, 
improves an understanding °f the complexities of 
the work. The responsibilities of different con- 
stituents of an organization to achieve the over- 
all objectives are clearly defined. An identifi- 
cation of the key activities enables management 
to devote special attention to their timely com- 
pletion. In case of delay, a remedial action can 
be taken before it is too late. 

CPM STUDIES AT THE UNIVERSITY 

OFJj^DjNO^^ 

In order to elucidate the proposed method 
the University of Technology (Baghdad) current 
continuing education programme was considered as 
a case study. The work of organizing and teaching 
of a continuing education course was broken down 
into its prominent constituents and analyzed 
through a CPM model. Figure I shows the network 
for organizing a single course. The break-up of 
the work, the order in which the constituents are 
taken up for completion, and the time estimates 
of the constituents are based on working experi- 
ence at UOT and are given in Table 1. A working 
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day 1s adopted as unit of time. These parameters 
have to be decided Independently 1n each applica- 
tion. The total time required for the project, 
and the activities which form the critical path 
are shown 1n the figure. A 6-day course 1s a- 
dopted for the example. 

Such a planning by any continuing education 
organization would be too naive, and would not 
be employed 1n practice. For, 1t 1s not practi- 
cal to complete the run of one course fully be- 
fore starting action on the second. A programme 
director would normally start working on the 
problems of several courses at the same time, 
and attend to each one with varying degrees of 
priority. Thus, while he Is locating sources of 
support for the first course, some action Is a- 
foot for the second, and perhaps for the tnird 
course as well. Of course, his concern would be 
to carry on the work on the first course to such 
a stage that it "takes off" earliest, and then 
returns to complete blance of the work on the 
second and the subsequent courses. In the present 
case, advertising for a course is the "take off" 
stage, as further work does not demand organizer's 
immediate attention. At this stage he can resume 
work on the strategic part of the second course. 
In this way concurrent work on different courses 
would be the practical need. 

In view of the above logic, a part of the 
work of the subsequent course is handled along 
with that of the preceding course, and the bal- 
ance of the work only is required to be completed 
when action on this second corse is resumed, a 
shorter period would, therefore, be required for 
its completion than was needed for the preceding 
corse. As more courses are added to the planning 
horizon, the time needed would decrease for each 
additonal course. 

Theoretically, this would mean that if plan- 
ning is done on several courses at the same time, 
a stage would be reached when the duration for 
the last course would be zero. In reality this 
would never happen as it would not be practical 
to take up concurrent work on a large number of 
courses. Urgent things would be lost sight of, 
execution become difficult, and more time taken 
in completion rather than less. Every organiza- 
tion would have its limitations in this respect, 
the individual calibre of the programme director 
being an important one. An optimum number of 
courses 1n the planning horizon should be the 
objective of the programme director. 

To study this aspect, network studies were 
made for planning of 2, 3 and 4 courses simulta- 
neously. These are shown in Figures II, III and 
IV respectively. The respective project data 
is given in Tables 2, 3 anH 4. The sequencing of 
the activities and their time estimates are based 
on the above mentioned logic. Each network shows 
the project duration and its critical activities. 

From the results of the above studies sev- 
eral interesting facts can be observed. The 
total period for executing 1, 2, 3 and 4 courts 
comes to 51, 66, 74 and 78 work days respectively. 
A single course can be planned and executed in 52 
days; but, if two courses are planned together, 
66 days would be needed, I.e., an increase of 14 
days would result. If a third course is added, 
the further increase in project duration would be 



8 days; and a fourth course included 1n the spec- 
trum would add only 4 days to the project dura- 
tion. The 4-day Increase results from duration 
of three activities, viz., locating support for 
course IV (1 day); appointing tutor and formu- 
lating syllabus for course IV (1 day); and ad- 
vertising for course IV (2 days). If a fifth 
course 1s added such that part of the work on 
this course would have been done while completing 
action on the fourth course, to complete the 
balance of work on it the additional time of 4 
days (as mentioned in the case of fourth course) 
would still be required. At the same time the 
task of the programme director would be rendered 
more onerous due to addition of the fifth course. 
In all fitness, therefore, the optimum planning 
horizon in terms of courses operated concurrently 
should comprise of 4 courses, involving a total 
working time of 78 days, adding a margin for 
holidays at 20%, a calendar period of about 3 
months would be required. This gives an optimum 
of about 16 courses during a year, with the work 
information as adopted in the study. This would 
ensure the best utilization of the available re- 
sources of the continuing education department. 
If a larger number of courses is required to be 
run, the extent of additional staff needed can 
be estimated. 

The critical activities have been indenti- 
fied in the network. Special attention of the 
programme director to the timely completion of 
these activities would be necessary in order to 
ensure that the schedule is met. A date-wise 
schedule can be drawn up showing the starting 
and finishing dates of the activities, and this 
can be used for a check-up on the day-to-day 
progress of work. 

Based upon the duration of activities, the 
requirements of resources, such as desk-hours, 
lecture room or laboratory occupancy etc., can 
be worked out. It would be possible to determine 
the precise dates between which a particular 
course must be run, at the beginning of the year 
itself. This would enable timely arrangements 
for the teaching aids to be made for each course. 

It is seen from the studies that course 
duration has little effect on the overall dura- 
tion of the project. For instance, an increase 
of 1000% in contact teaching hours would increase 
the project duration by only 6 days, i.e., by 
about 11% only, in the case of organizing of a 
single course. The percent increase would be 
smaller in case more than one course is planned 
concurrently. Thus, from organizations' point 
of view longer periods for duration of individual 
courses seem highly justified. However, there 
are many other factors, such as, the objective 
of the course and secondment of participants 
which influence the course duration. 

TABLE - 1 - PLANNING A SINGLE COURSE 

I nden t . Ac tivity Precd. 

Activity 
(Pur.) 

A Mobilize -(6) 

B Locate sources of support A(6) 

C Appoint tutor and form 

syllabus b(6) 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



I ndent . 


Acti vi tv 


Precd . 




Activity 
(Dur. ) 


D 


Advertise 


C(10) 


E 


Receive nominations 


D 15) 


F 


Receive lecture material 


CM 5) 


G 


Print lecture material 


F(10) 


H 


Arrange for lecture facili- 






ties 


B(3) 


I 


Conduct teaching 


E,G,H(6) 


J 


Receive and examine initial 






response 




K 


Update record and wind up 


id) 



TABLE 



TABLE - 2 - PLANNING TWO COURSE AT THE 





SAME TIME 




Indent. 


Activity, 


Precd. 






Activity 






(Dur) 


A 


Mobi 1 i ze 


-(6) 


B 


Locate sources of support 






for course I (and partly for 






course II) 


A(6) 


c 


Locate sources of support 






fnr rmirsp II (balance) 


F(4) 


D 


Appoint tutor i formulate 






syllabus for course I 






(and partly for course II) 


B(6) 


E 


Appoint tutor, formulate 






syllabus for course II 






(bal ance ) 


C(4) 


F 


Advertise for course I 






(and some work for course II) 


D(10) 


G 


Advertise for course II 






(bal ance) 


E(6) 


H 


Receive nominations for 






course I 


F(15) 


I 


Receive nominations for 






course II 


G(15) 


J 


Receive lecture material 






for course I (and partly for 






course II 


D(15) 


K 


Receive lecture material fur 






course II (balance) 


E(10) 


L 


Print lecture material for 






course I (and partly for 






course II) 


J(10) 


M 


Print lecture material 






for course II (balance) 


J,K(6) 


N 


Arrange Hr lecture 






facilities for course I 






(and partly for course II) 


B(3) 


0 


Arrange for lecture 






facilities for course II 






(balance) 


C(2) 


P 


Conduct teaching for 


H,L,N(6) 




course I 


Q 


Conduct teaching for course 






II 


I,H,0(6) 


R 


Examine initial response 






for course I 


P(D 


S 


Examine initial response 






for course II 


Q(l) 


T 


Update records and wind up 






course I 


R(2) 


U 


Update records and wind up 






for course II 


S(2) 





AT THE SAME TIME 




Indent. 


Activi ty 


Precd. 




ft „ +■ 4 1 1 -1 +■*/ 

Acti vi ty 






(Dur) 


A 


Mob i 1 i ze 


-(6) 


B 


Locate sources of buppurt 






for course I (and partly 


A(6) 




for course II and III) 


C 


Locate sources of support 






for course II (and partly 






for course III) 


H(4) 


D 


Locate sources of support 






for course III (balance) 


K2) 


E 


Appoint tutors, formulate 






syllabus for course I (and 






partly for courses II and 






III) 


B(6) 


F 


Appoint tutor, formulate 






syllabus for course 1 1 






(and partly for course III) 


C(4) 


G 


Appoint tutor, formulate 






syllabus for course II 






(balance) 


D(2) 


H 


Advertise for course I 






(and some work for courses 






II and III) 


EOO) 


I 


Advertise for course II 






(and some work for course III) 


F(6) 


J 


Advertise for course III 






(balance) 


G(4) 


K 


Receive nominations for 






course I 


H(15) 


L 


Receive nominations for 






course II 


1(15) 


M 


Receive nominations for 






course III 


J(15) 


N 


Receive lecture material 






for course I (and partly 






for courses II and III) 


E(15) 


0 


Receive lecture material 






for course II (and partly 






for course III) 


FOO) 


P 


Receive lecture material for 






course III (balance) 


G(8) 


Q 


Print lecture material for 






course I (and partly for 






courses II and III) 


N(10) 


R 


Print lecture material for 






course II (and partly for 






course III) 


0,Q(6) 


S 


Print lecture material for 






course II (balance) 


P,R(4) 


T 


Arrange for lecture facili- 






ties for course I (and partly 






for courses II and III) 


B(3) 


U 


Arrange for lecture facili- 






ties for course II (and partly 






fnr rmir<ip IIIj 


C(2) 


V 


Arrange for lecture facili- 






ties for course III (balance) 


DO) 


w 


Conduct teaching of course - 






I 


K,Q,T(6) 


X 


Conduct teaching of course 






II 


L,R,R(6) 


Y 


Conduct teaching of course 






III 


M,S,V(6) 
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T rionf 

i ueri l . 


Actl vi ty 


Precd. 

Activity 

(Dur) 


AA 


Examine initial response 




QD 


for course I 


W(l) 


Examine initial response 


CC 


for course II 


X(l) 


Examine initial response 




for course III 


Yd) 


DD 


Update records and wind up 


RE 


course I 


AA(2) 


Update records Md wind up 


FF 


course II 


BB(2) 


Update records ■ nd wind up 




course III 


CC(2) 



TABLE - 4 , - PLANMP'O FOUR COURSES AT 



Indent. 


Acti vity 


Precd. 






ttct i vi ty 






luurj 


A 


Mobi lize 


-(6) 


B 


Locate support for course 




I (and partly for other 






courses ) 


A(6) 


C 


Locate support for course II 




(and partly for remaining 






courses ) 


J(4) 


D 


Locate support for course III 




(and partly for course IV) 


K(2) 


t 


Locate support *or course IV 




(balance) 


L(l) 


r 

r 


Appoint tutor ard formulate 




syllabus for course I (and 




c 
u 


partly for other courses) 


B(6) 


Appoint tutor and formulate 




syllabus for course II (and 






partly fwy remaining 




H 


course/, 


C(4) 


Appoint tutor and formulate 




syllabus For course III (and 




I 


partly fcr course IV) 


D(2) 


Appint tutor and formulate 




syllabus for course IV 






(balance) 


E(l) 


J 


Advertise for course I 




(and some work for other 






courses) 


F(10) 


K 


Advertise for course II 




(and some work for remaining 






courses) 


G(6) • 


L 


Advertise for course III 


M 


(and some work for course IV) 


H(4) 


Advertise for course IV 


N 


(balance) 


1(2) 


Receive nominations for 




course I 


J(15) 


0 


Receive nominations for 




course II 


K(15) 


P 


Receive nominations for 




course III 


L(15) 


Q 


Receive nominations for 


R 


course IV 


M(15) 


Receive lecture material 




for course I ( and partly 






for other courses) 


F(15) 



1 THcmt 

■ iuent* 


Acti vi ty 


Precd. 






Activity 


I 




(Dur) 


1 s 


Receive lecture material 




] 


for course II (and partly 






for remaining courses) 


G(10) 


T 


Receive lecture material 




for course III (and partly 




U 


for course IV) 


H(8) 


Receive lecture material 




for course IV 




V 


Print lecture material 




for course I (and partly 




W 


for other courses) 


R(10) 


Print lecture material for 




course II ( and partly for 






remaining courses) 


O 1 v v o / 


X 


Print lecture material for 




course III (and partly for 






course IV) 


T W(4) 


Y 


Print lecture material for 


AA 


course IV (balance) 


U X(2) 


Arrange for lecture material 




facilities for course I 






(and partly for other 




BB 


courses) 


B(3) 


Arrange for lecture facili- 




ties (and partly for remain- 




CC 


ing courses) 


C(2) 


Arrange for lecture facili- 




ties for course III (and part 




DD 


ly for course IV) 


~D(1) 


Arrange for lecture facili- 


EE 


ties for course IV (balance) 


E(l) 


Conduct teachinq for course 


FF 


I 


N,V,AA(6) 


Conduct teachinq for course 


GG 


II 


0,W,BB(6) 


Conduct teaching for course 


HH 


III 


P,X,CC(6) 


Conduct teachinq for course 


II 


IV 


Q,Y,DD(6) 


Examine initial .response 


JJ 


for course I 


EE(1) 


Examine initial response 




for course II 


FFO) 


KK 


Examine initial response 




for course III 


GGO) 


LL 


Examine initial response 


MM 


for course IV 


HH(1) 


Update records and wind up 


NN 


course I 


11(2) 


Update records and wind up 


00 


course II 


JJ(2) 


Update records and wind up 


PP 


course III 


KK(2) 


Update records and wind up 




course IV 


LL(2) 



CO NCLUSION S 

The use of network technique of critical 
path method can be used effectively in planning 
for continuing education courses. Each case, 
however, needs an independent study based on the 
factual information on break-up of work, depen- 
dencies and time estimates. In each case the 
activities that form the critical path and the 
strategic activities that control time increase 
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resultant from adding more courses to planned 
bunch may be different. The method discussed 
has a large potential for optimum utilization of 
the available staff of an organization, and for 
predicting the specialization and number of the 
new staff needed. 



1. Construction Planning and Management 
Through System Techniques. Mahesh Varma 
(Metropolitan Book Co., Ltd., New Delhi). 

2. Critical Path Analysis, K.G. 
Lockyer Pitman, U.K. 

3. Application of Digital Computer in the 
Assessment of Continuing Education Courses. 
T, Al-Naimi, S. Al-Nassri, S. Jalll. Vol.69, 
Al-Mohandis, 197B, Iraqi Society of Engineers, 
Baghdad. 

4. Continuing Education, its Importance and 
Development in Iraq, Dr. S. Al-Nassri, D.J. 
Salem, Vol. 65, Al-Mohandis, 1977 Iraqi 
Society of Engineers, Baghdad. 
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Fig 4 Planning of four courses at (he same time 



v 


ACTIVITY 




CRITICAL ACTIVITY 


0 


EVENT 




EARLY START / FINISH 


A 


LATE START / FINISH 



no 
o 
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DR. SABAII AL-NASSRI 



Dr. Sabah Al-Nassri is a graduate of the Univer- 
sity of Liverpool in U.K. from where he obtained 
his first engineering degree in 1968, and his 
Doctor of Philosophy degree with Hydraulics as 
major in 1971. He has held various positions of 
responsibility in the Universities of Baghdad 
and Technology in Iraq, and is now the Vice-Pres- 
ident of the University of Technology. Dr. Al- 
Nassri has been involved in consulting work and 
is the Board Director of the "Associate" Consul- 
tant Engineers. He has published papers in the 
fields of Hydraulics and Engineering Education 
and is a pioneer in the planning of Continuing 
Education in his country. He is a member of the 
International Working Group on Continuing Educa- 
tion for Engineers and Technicians under UNESCO, 
and a member of Iraqi Engineering Society. ASCE, 
BCS and IAHR. " 



Dr. Mahesh Varma was educated at Banaras Hindu 
University, India for his Bachelor's and at 
University of Roorkee, India for his Master's 
Degree. His Ph.D. Degree with civil Engineering 
(Construction) as the major field was earned at 
Oklahoma State University, U.S.A. Dr. Varma has 
worked on the construction of Some major river 
valley projects in India, and taught at University 
of Panjab and University of Roorkee in India. 
He holds the position of Professor in the Water 
Resources Development Training Center at Roorkee, 
and is presently assigned as Professor at Univ- 
ersity of Technology, Baghdad. For some time he 
was a Visiting Professor at Thailand's Chullong- 
korn University in Bangkok. Dr. Varma is a 
pioneering educator in the field of construction 
systems, and has published books and papers in 
the field. 
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SESSION 5C 

CONTINUING ENGINEERING 
EDUCATION COSTS 
HOW MUCH AND WHO SHOULD PAY? 



Dr. Richard A. Kenyan, P.E. 
Professor and Dean, College of Engineering 
Rochester Institute of Technology 
Rochester, Al*w York 



It is the purpose of this session to study 
the question of the costs associated with con- 
tinuing engineering education programs. In the 
course of the discussions, we will look into not 
only the magnitude of the several costs associ- 
ated with continuing education activities, but 
we will also address the equally important 
question of how those costs will be paid. For 
purposes of the early discussion at least, we 
will direct our attention to those continuing 
education programs of a nonacademic-credi t nature 
offered on behalf of the engineering or techni- 
cal personnel of business and industry. Such 
programming may be provided by the business or 
industry itself, by a university under contract, 
by a professional society, by the government, or 
by elements of the private sector who have begun 
to realize that continuing education is big 
business . 

Perhaps the most obvious cost associated 
with continuing engineering education programs 
is that cost involved with the production and 
delivery of up-to-date and appropriate edu- 
cational materials. Whether materials are pre- 
pared to serve a one time need of a single group 
of homogeneous students or designed to serve 
continuing needs of a wide range of students in 
different circumstances, a careful needs as- 
sessment is a first requirement. The next step 
is the preparation of appropriate instructional 
materials. These may be as simple as acquiring 
published written materials to accompany a course 
outline, or as elaborate as specially prepared 
audio-visual materials (movies, slides, video 
tapes, etc.) or programmed, self-paced computer 
learning modules. This step is likely to in- 
volve significant costs. Considerable time and 
effort may go into the training and preparation 
required of the instructor or instructors who 
will manage the continuing education program. 
Finally, there is the actual cos t of de livery to 
the students or industry participants. Here we 
include the cost of distributed materials, the 
salaries of teaching personnel, and the othe: 
direct costs of putting on a given program. 
Since all educational programming should have a 
follow-up evaluation, we must include the very 
real costs of testing and evaluation needed to 
determine the effectiveness of a given program. 



All of the costs delineated in the previous 
paragraph might be referred to as "direct" costs. 
For each one of these direct costs there is a 
less obvious, but just as real indirect cost or 
overhead - the cost of doing busLness. This in- 
direct cost may vary from a small fraction cf 
the direct cost to an amount well li\ excess of 
the direct costs. In any case, the indirect 
costs are substantial and must be included in 
a tally of the total costs lor a continuing edu- 
cation program. 

A variety of arrangements exist for the 
offering of continuing education programs in 
the business-industry sector and nowhere is 
there more variation apparent than in the matter 
of scheduling. Some programming is intense in 
that it is offered on a full-time basis over 
periods extending from one day to two weeks. 
Other programs are offered on a part-time basis 
for periods extending to ten or fifteen weeks 
with an occasional program that imy be even 
longer. What is perhaps more important, at 
least on an economic basis, is on whose time 
the actual instruction takes place. Coursas 
may be scheduled solely on company time , so Is j y 
on the employee's time outside thu normal 
working hours, or they may utilize time from 
both categories. Where company time is usdd 
for tba continuing education programs, the lost 
time in terms of direct salaries and related 
overhead can be substantial. Such costs are 
sometimes referred to as "opportunity costs". 
For an elaborate continuing education program 
with extensive preparation, expensive faculty, 
an enrollment of tventy-f ive high level engi- 
neers and using forty hours of company time, the 
total bill, including opportunity costs, may 
exceed $100,000.00. The cost of such a poten- 
tially expensive program must be balanced 
against the anticipated benefits to be derived 
from the continuing education experience of the 
participants and the company. Looking at the 
question in another way, the cost of the con- 
tinuing education program should not exceed the 
cost of not doing it in the first place - a 
cojt that is real, though difficult if not im- 
possible, to determine. 
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Beyond attempting to identify all of the 
direct and indirect costs associated with a par- 
ticular continuing education venture, we should 
also address the question of who should bear 
those costs and if the cost is to be distributed 
among several parties, how it should be shared. 

A well designed and administered continuing 
engineering education program will certainly 
benefit the company or business that sponsors 
such h program for its valued employees. As a 
result of continuing education programs, compa- 
nies look forward to increased productivity, new 
products, better design, improved management and 
other technological innovations. For this 
reason, many companies have been more than 
willing to bear the full cost of such programming 
for their employees - even to the point of allow- 
ing particularly valuable employees to pursue 
such noncredit studies away from the plant or 
business site on company time and at full salary 
while away. 

The sponsoring company or business is 
certainly not the only entity that benefits by 
having a more up-to-date and viable work force 
as a result of continuing education programs. 
The individual who participates in such program- 
ming has his or her own value enhanced through 
acquisition of new techniques and modern techno- 
logies, with resulting increased employabili ty 
and heightened mobility. It can therefore be 
argued that the benefits to the individual are 
sufficient to justify his or her payment of at 
least a portion of the costs of the continuing 
education. It is not altogether uncommon for an 
employee who has just finished an extensive 
continuing education program in a particularly 
demanding new technology to find himself suddenly 
in a better job for a new employer. 

Because of the mobility of high technology 
employees and bright and ambitious technical 
managers, it is arguable that the benefits of a 
broad scale continuing education program for 
technical ai.d managerial personnel benefits the 
entire nation's economy and thus justifies 
government participation in the bearing of costs 
for such programming. In the United States, this 
concept has led to the support of continuing edu- 
cation programs for engineers and scientists by 
the National Science Foundation and, in some 
other countries, the use of tax dollars collected 
from business and industry for similar purposes. 

No matter from which vantage point one 
studies the question of continuing engineering 
education, it is obvious that it is rapidly 
becoming a big business unto itself. It there- 
fore behooves us to carefully understand the 
growing cost of this venture and make certain 
that we assess those costs in the proper places. 
Such is the subject for discussion today in this 
session. 




Dr. Richard A. Kenyon 



nr. Richard A. Kenyon is Professor of 
Mechanical Engineering and Dean of the 
College of Engineering at Rochester insti- 
tute of Technology. Dr. Kenyon earned the 
B.M.E. Degree at Clarkson College of Technology, 
an M.S. Degree at Cornell University and the 
Ph.D. at Syracuse University. He currently 
serves the American Society of Mechanical 
Engineers as a Regional Vice President and 
was recently elected a Fellow of the Society. 
Dr. Kenyon has been involved in developing 
numerous continuing engineering education 
programs in industry during the last ten 
years . 
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SESSION 5D 

STAFFING REQUIREMENTS FOR 
CONTINUING EDUCATION PROGRAMS 



Jain Moti Lai 
Principal/ Director 
Punjabi University, Patiala 
Patiala. Punjab 



Summary : 

In view of the fast growing 
knowledge in engineering & technology, 
extension of knowledge to the community 
as a continuing process is an important 
third function of an engineering inst- 
itution in addition to the well estab- 
lished two-fold functions of (i) cond- 
ucting research and (ii) discovering 
and dissemination of knowledge. 

The three-fold general functions 
of continuing education of engineers 
are (a) improvement of professional 
competence (b) training for management 
role and (c) training to face socio- 
political changes and tc fulfil the 
desire for personal cultural advance- 
ment. 

To fulfil these functions, an 
institution should organise a separate 
multi-disciplinary broad-based depart- 
ment of continuing education which 
will have its own faculty for instru- 
ctions and research and will involve 
in its activities faculty members 
from other departments of the insti- 
tution, from other institutions in 
addition to experts from the field. 

An Advisory Committee, with the 
head of institution as its chairman, 
and membership consisting of head of 
the department of continuing education, 
a few members from other disciplines, 
members of the community having in- 
volvement in continuing education, 
should ba constituted to guide the 
policies of the department. Handled 
properly, this activity will expand 
and turn into a major effort having a 
healthy effect on the entire education 
and research programme of the insti- 
tution and making it more relevant to 
the needs of the society. 

In troduc tlon j 

Once it is recognised that 



knowledge in engineering & technology, 
as in all other fields, is fast growing, 
a person once trained shall have to 
come back to be retrained to meet the 
challenge of changing needs. Engineering 
institutions can no longer confine their 
activities to the well-established two- 
fold functions of conducting research 
and discovering and dissemination of 
knowledge, but add a new vitally impor- 
tant third function of extension of 
knowledge, as a continuing process, to 
the community which is maintaining these 
institutions at a huge cost. 

Continuing Education in 
.Engineering Institutions : 



The general functions, which 
continuing education for engineers must 
fulfil, may briefly be stated as under: 

(a) Improvement of professional 
competence 

(b) Training for management role 

(c) Training to face socio, 
political changes and to 
fulfil desire for personal 
cultural advancement. 

It need hardly be pointed out that 
engineering institutions have the nece- 
ssary talent, equipment and infrastru- 
cture to fulfil the function under (a) & 
(b) above without much difficulty with 
the help of their own faculty and some 
experts from the field or other institu- 
tions specialised in management functions 
As far as functions under (c) are concer- 
ned unless an institution itself has a 
very strong department of humanities 
and social sciences, the availability 
of internal resource personnel will only 
be marginal. Experts shall have to be 
mainly sought from the field or depart- 
ments of social sciences in other 
institutions or universities. 
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Staffing of Department of 
Continuing Education : 

The question of staffing and 
consequent financial implications will 
depend upon the mode or organisation 
that is adopted. Tb start with, the 
function could be assigned to one of 
the existing departments, which may be 
comparatively lightly loaded. In the 
alternative, one of the senior staff 
members in the institution could be 
partly spared from his normal duties 
and could be given the additional duties 
of organising the programme of conti- 
nuing education in the institute, with 
secretarial help. In an institution, 
where the activity is just beginning, 
it may be important that the head of 
the institution gives this activity 
his personal patronage. His pre-eminent 
position would not only help in 
resolving administrative problems, 
and attract local faculty interest, 
but also help in establishing a better 
liaison between the institution and 
the community. As the activity develops, 
a separate department of continuing 
education shall have to be started to 
organise the programme properly. 

The organisation and staffing 
pattern of the department of continuing 
education in an engineering institute 
shall be some-what different from any 
other department, which runs as an 
autonomous unit, subject to over-riding 
controls of the head of the institution 
and administrative bodies. No-one, 
except the members of the department is 
concerned with the way the department 
functions. It has to concern itself 
with the problems of instructions and 
research within its own well-defined 
limits, consulting the other departments 
only on inter- departmental policy 
matters. The department of continuing 
education, while conforming to the 
general pattern of other departments, 
has to have some-what of a dual structure 
with its members engaged in the work of 
instructions and research besides some 
members of the other departments also 
taking part in the activities. The 
organisation of the department wilL thu3 
be more elaborate and broad-based. It 
may better be described as •multi- 
disciplinary department 1 . 

Advisory Committee for Department 
of Continuing Education • 

In addition to the other depart- 
ments, the general community shall have 



to be involved into the work of the 
department of continuing education in 
a positive and meaningful way # The best 
way of doing it is to constitute an 
Advisory Committee with the head of the 
institution as its chairman and member- 
ship consisting of a few other staff 
members connected with various disci- 
plines including head of the department 
of continuing education, and several 
members of the community connected 
with industry, business, trade unions, 
public affairs, voluntary organisations 
and such other bodies which have a 
direct involvement in continuing 
education. As the chairman of the 
Advisory Committee, the head of the 
institution would combine in himself 
a double role. On the one hand, he 
represents the academic community of 
the institute, and on the other hand, 
being an important member of the commu- 
nity, he would be able to secure its 
support and good will. 

Financial Administration of 
Department of Conti nuing KHu^f ,^ . 

Now coming to the question of 
financial administration of the depart- 
ment of continuing education, to start 
with, funds have to be found from within 
the institute. A few persons have to be 
employed to plan and organise the work 
of the department with modest adminis- 
trative initial expenditure. Of course, 
when the various activities of the 
department get going, the expenses 
begin to mount, in any city or town 
with developing industrial and commer- 
cial activities, where a large number 
of engineers and technicians would 
need retraining to improve their skills 
and prospects, and would be orepared 
to pay for this educational opportunity, 
such activities become self-sustaining. 
The Advisory Coramittee should exercise 
judgement and guide to get such pro- 
grammes started as do not impose burden 
on the resources of the institute. 

Continuing Education at 
Thapar Institute j 

At the 'Ihapar Institute of 
Engineering & Technology, we have two 
wings i 

i) College, having programmes for 
engineers leading to Bachelor, 
Master and Doctor Degrees in 
Civil, Electrical, Electronics 
<x Electrical Communication & 
Mechanical Engineering, 

ii) Polytechnic with courses 
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leading to Diploma in Civil, Electrical 
and Mechanical Shgineering for middle 
level technicians. 

At both these wings we have been running 
continuity education programmes. 

At the Polytechnic, trained 
craftsmen with proper educational quali- 
fications are given evening courses to 
obtain a diploma in engineering to 
become middle-level technicians. There 
are evening classes for diploma holders 
to enable them to pass the. examination 
for Associate Membership"' of Institution 
of Bhgineers (India), This Associate 
Membership is considered equivalent 
to Bachelors 1 Degree for employment pur- 
poses. We are in the process of starting 
a Condensed Bachelors Degree Course for 
Diploma holders both on regular and 
part-time basis. Since 1971, we have 
been having regular as well as part- 
time Masters Degree programme for 
Bachelor Degree holders, 

Patiala is a medium sized town 
with a population of about 1^30,000 with 
head- quarters of a number of Government 
departments such as Public Works Depart- 
ment, Electricity Board of the Punjab 
State. Government jobs and promotions 
are given on the basis of educational 
qualifications. Therefore, the above 
programmes of continuing education are 
such as to lead to improvement in edu- 
cational qualifications. They are run 
with the help of faculty of the institute 
and some experts from the field/industry. 
Industrial growth in the neighbourhood 
of Patiala has not yet come to a stage 
where short-time specialized courses 
would be in demand*. However, a few 
courses of this type e.g Concrete 
Technology & Prestressed Concrete Design, 
Bridge Design, Design of water- tanks 
and ether storage structures, special 
problems in foundation design, CPM & 
PERT in Civil Engineering Construction, 
Rural Ehgineering have been run when the 
need. for such courses was felt. All these 
activities of continuing education are 
very popular and almost self-sustaining, 
with only marginal expenditure on the 
part of the institute*. Also summer/winter 
schools on advanced subjects such as 
11 Summer School in Planning, Management & 
Control of Modern Integrated Power System, 
Optimization Techniques & their Applica- 
tions to Electric Utility Problems, 
Design, Analysis and Ootimization cf 
Heat Exchangers and Analysis, Design & 
Performance of Turbo-machines have also 
been held for up-dating the knowledge of 
the teachers from all over the country 



under the sponsorship of Indian Society 
for Technical Education. As the time 
passes, activities in the field of 
continuing education would be expanded, 

Flexibility in Continuing Education i 

In the end, it may be pointed 
out, that no specific guide-lines can 
be laid down for staffing pattern for 
continuing education programmes in an 
engineering institute. Depending upon 
the need of the community, the progra- 
mme shall have to incorporate flexibi- 
lity to be able to offer short-term/ 
full-term or part- time/ full- time or 
credit/n on- credit or on campus/off 
campus courses. Faculty could be drawn 
from within the institution or from 
other institutions or experts from the 
field. To make the programme really 
purposeful, adaptability and dedication 
shall have to be the watch-words. Once 
started even in a small way, this 
activity, with proper handling, will 
turn into a major effort impinging 
upon the entire educational programme 
of the institution. Members of the 
faculty will learn from contact and 
dialogue with their peers in the field 
In fact, the emphasis will, in due 
course, shift from teaching to learning. 
This will have a very healthy effect 
on normal teaching and research work in 
the. institute making these activities 
more and more relevant to the actual 
needs of the industry and society. The 
present complaint of institutions being 
insular and elitist in their out-look 
will, in due course, disappear. 
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Evaluation of CE Programs 

Evaluation of the effectiveness of continuing 
education activities is an important and necessary 
function of the program director. Undergraduate 
and graduate engineering degree programs are 
evaluated in their entirety. However, because 
most engineers do not take a series of courses 
in a continuing education program, but par- 
ticipants in one, two or three day short courses 
concerning a particular subject, each individual 
course must of necessity be evaluated for its 
effectiveness. This is more difficult than it 
sounds . 

Ideally the evaluation process for each 
course must answer some of the following ques- 
tions : 

• Was the material rel event to the needs of 
the audience to whom it was presented? 

• Was the material presented utilizing 
accepted adult teaching methodologies? 

• Were the course objectives met within the 
scheduled time period? 

• Was there a recognizable positive change 
in job performance once the participant 
returned to the job site? 

• Did the course participant derive from the 
program what they thought they expected 
when they decided to attend the course? 

• Was there an adequate balance of theore- 
tical and applied material presented by 
the instructor to bridge the very difficult 
gap between theory and engineering prac- 
tice? 

• Was the program environment matched to the 
goals and objectives of the program given? 

• Did the instructor understand the necessity 
of presenting the educational material in 
an adult learning environment to insure its 
effectiveness? How did he demonstrate this? 



• Was the program cost-effective in terms 
of time, energy, and resources expended 
from a learner-teacher point of view? 

Looking at current evaluation procedures used 
in continuing education activities, one sees only 
partial results for each of the above. Most 
evaluations are highly subjective and rely heavily 
on opinions and reaction to program experiences 
that are not necessarily directly associated 
with program content. Education is hard work and 
requires that continuing education participants 
apply themselves outside the formal learning en- 
vironment. With the pressing requirements of 
the day to day job responsibilities this is often 
difficult to achieve. 

Evaluation of the effectiveness of any pro- 
gram in the best possible environment is diffi- 
cult. Industry wants the individual program to 
change job performance. The engineers hope the 
material learned will enhance their career 
opportunities. The institution offering the pro- 
gram hopes that it is of educational value, that 
it enhances their image, and at a minimum breaks 
even cost-wise. 

When should one evaluate a program? Immedi- 
ately following the program or at some time later 
when the program participant returns to the job 
setting where hopefully some behavior has been 
modified? Below is a letter received from a par- 
ticipant one year after the program was held. 
Certainly most continuing education directors 
would conclude this was a highly successful pro- 
gram for this particular participant. General 
evaluation results taken at the time of present- 
ation, however, seemed to indicate that it was 
an average program. 

Thus the dilemnai We hope to answer some 
of these questions during this session and per- 
haps come up with some model program evaluation 
procedures that continuing education directors 
might follow to improve their course offerings. 
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It seems that the Program Committee purpose 
ly did not place the topics of this session un- 
der one common heading because the titles of the 
papers submitted look - at the first instance- 
rather diversified. 

At a closer look, however, one can say 
that the subjects to be presented highlight ac- 
tual Third World needs. To avoid a misunder- 
standing: The topics are of equal Interest 1n 
all parts of the world, but 1n industrialized 
countries continuing training of engineers, 
working for Instance 1n plant or sanitary 
Inspection, 1s already part of the educational 
establishment, wheras 1n many Industrializing 
countries such a kind of "work and learn" - • 
system only exists since a few years or has 
still to be Introduced. 

The majority of engineers and research wor- 
kers who will speak to the audience this morning 
are coming from or have been working in develop- 
ing countries. Thus we have the great advantage 
of getting first hand information on the often 
difficult and complex problems involved. This 
will - I am convinced - also lead to a very 
lively and fruitful discussion. 

In connection with the topics dealt with 
in this session, some aspects of post-University 
education should be taken into consideration. 

Firstly some Third World countries undergo 
industrialization and environmental improvements 
with high speed. This leads in most cases to 
a shortage of qualified staff. Built-up crash 
courses, evening schools, training on the job 
for previously less qualified or specialized 
engineers are ways and means to bridge the gap 
and to reach certain minimum standards. We 
can say that on the long run the standard of 
Industrial production depends decisively on 
the capability and thoroughness of supervising 
engineering personnel. 



Secondly it 1s quite natural that those who 
need to spend scarce foreign currency on process 
equipment and other industrial goods will buy, 
the latest and best available on the world mar- 
ket. Consequently, those engineers who have to 
inspect this equipment in operation and have to 
attest safety, need corresponding additional 
instruction, new knowledge and skill. In this 
case continuing education is a must. Joint pro- 
grams arranged between supplier and buyer - also 
subject of this session - are particularly help- 
ful . 

The third aspect arises from the fact that 
many engineers born 1n developing countries ac- 
quired their education in the United States or 
Europe. Returning home, i.e. in most of the 
cases to the Tropics, they have to be familiariz- 
ed there with environment-related engineering 
problems. The adaption of modern technologies 
to the unconventional, sometimes extreme condi- 
tions in developing countries remains a perman- 
ent task for continuing engineering education. 

Finally it should be mentioned that under 
the aspects outlined before, the recruitment 
of teaching staff deserves particular attention. 
Even highly specialized senior engineers lack 
qualification if they are unable to motivate 
participants or if they cannot establish a close 
link between the problems in question and those 
who are to solve these problems. 

Continuing education as part of adult ed- 
ucation has its own principles and obeys own 
rules. Although this fact is subject to a sep- 
arate session the speakers this morning will 
without doubt touch upon these rules and exper- 
iences made from their particular viewpoint. 
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^ununjry-Several Industrial instrumentation train- 
ing courses for engineers and technicians have been 
carried out in recent years at the Technological 
Promotion Association (Thai- Japan) with good 
response from the industry circle. The success of 
these courses are attributed to the right response 
of the program of the course to the needs of 
industry based on years of experiences of the 
members of Industrial Instrumentation Project work- 
ing in industry, careful selection of trainees, 
experienced industry-oriented instructors, and 
practical training and demonstrations. 

Background test before and achievement test 
after the course have shown that the trainees have 
improved and gained their technical knowledges much 
from the course. Questionaires and frequent visits 
to the engineers and technicians who completed 
these courses and back to their work in industry 
have produced helpful information for the improve- 
ment of the course. Some attitudes of engineers 
and technicians working in industry towards 
continuing engineering education are presented. 

I nt roduct ion 

The Technological Promotion Association (TPA) , 
a non-profit, non-political organization, was 
officially registered on January 2*4, 1973- Its 
establishment came through the efforts of members 
of Asian Bunka Kaikan (A.B.K.) Alumni Association, 
with the co-operation and support of Mr. Goichi 
Hozumi, the Chief Director of both A.B.K. head- 
quarter in Tokyo and Japan-Thailand Economic 
Cooperation Society (JTECS) . 

At present, the Association has 371 ordinary 
members, 226 extraordinary members, and 29 juristic 
person members. This figure indicates an increase 
in membership approximately three times that of the 
first year of its establishment. The expense of 
TPA is mainly covered by contributions from the 
Japanese Government and partially by private 
Japanese firms which are members of JTECS 
in Tokyo. The budget is allocated upon the request 
of TPA in the form of projects. Due to rapid 
expansion of its activities in promoting technology, 
TPA has increased its budget from approximately 
120,000 U.S. dollars in 1973 to approximately 
220,000 U.S. dollars in 1978. Though it is mostly 
financed by the Japanese Government, the management 
is run independently by Thai personnel. 

The Association is actively Implementing its 
various programmes of helping Thai Industrial 
establishments to cope with their problems in 



industrial technology, such as quality control, 
maintenance, instrumentation, safety and even in 
breaking up the language barrier especially 
Japanese to Thai and vice versa. The TPA has now 
five important projects. They are the Industrial 
Technology Support Project responsible for the 
distribution of technical know-how by publishing 
books regard i ng technology ; the I ndus t r i a 1 
Instrumentation Project responsible for training 
the local industrialists to keep pace with the 
advancement of process instrumentation technology; 
the Seminar Project aimed at arranging seminars and 
training sessions to increase the level of techni- 
cal knowledge among the Thais; the Language. 
Instruction Project responsible for teaching Thai 
and Japanese languages; and the Journal Project 
responsible for issuing a bi-monthly journal to 
disseminate information bearing on new development 
including news of technological advancements in 
various aspects. 

The present office of TPA, a three-storey new 
building located at 5~7 Sukumvit 29, Bangkok, is 
wel 1 -equipped with every facility necessary for 
implementing the TPA's policies and fulfilling its 
object i ves . 

The objectives of the Association are to 
p romo te and to support the advancemen t of tech" 
nology among the members and the general public, to 
hold seminars and training sessions and to publish 
books as well as documents concerned with tech- 
nology, to lend books and documents, to open 
training courses in languages > to issue period- 
icals of the Association, and to cooperate with 
other institutions of similar objectives. 

It is interesting to note that TPA at the time 
of its establishment apparently does not include 
any clause of continuing education in its 
object i ves . However , pract 1 ca 1 ly , in achi ev i ng 
its objectives as to promote the development of 
technology and to foster the growth of industry, 
today TPA has automatically functioned its 
important roles as the biggest private institution 
in promoting continuing engineering education for 
engineers and technicians in Thailand. 

Some Attitudes Concerning Continuing Education 

Information about the attitudes of engineers 
and technicians working in industry towards 
continuing engineering education is essential for 
planning the educational modes of TPA. The TPA, 
through the I ndus t r i a 1 I nst rumen tat ion Project 
(MP) sub-committee, has conducted series of survey 
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from engineers and technicians attending the 
training courses. Using a questionaire modified 
from that issued by IEEE, 1 the survey revealed 
some valuable information showing certain charac- 
teristics which are perhaps unique for Thailand. 




Fig. 
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1. Age distribution of trainees. 
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2. Distribution of lengths of careers 
of trainees. 



Figs. 1 and 2 show the age distribution and years 
of service of training engineers and technicians. 
It can be seen that there are 92 percent of 
populations at the age level below kO, with career 
lengths varying from 1 to 1 0 years. The survey 
also revealed that 55 percent and 30 percent of 
trainees attended the training course of TPA the 
first time and the second time. 

TABLE I 

How Important Do You Feel Training Course Is To 
The Development of Your Ability in Job Performance? 



Very Important 


42 


% 


Important 


55 


% 


Of Little Importance 


3 


% 


Unimportant 


0 


% 



Table I shows that more than 90 percent of 
the trainees considered training course to be 
either "very Important" or "important" to their 
job performance. 

Table II shows the type of recent educational 
activity of those surveyed. in our case, on-job 
courses provided by the individual's employers are 



the most-used educational mode, followed, perhaps 
surprisingly, by self-study from library, 
handbook and operating instruction book and third, 
by self-study courses and fourth, by other 
profess ional courses . Col lege courses ranked 
the fifth. This is because the university exten- 
sion programs in Thailand have not yet been 
extended to include instrumentation course or have 
not been widely accepted for their poor response 
to the industrial needs by teaching technology 
which is no longer relevant, using procedures, 
techniques and equipment that have become 
outdated. 2 It is also found that engineers and 
technicians working in larger industrial corpor- 
ations receive more training than those working 
in even the state enterprises. 

Table 111 shows the rank order in terms of 
value of the various educational modes used. 
Technical publications and on-job seminars are 
found most useful, followed closely by short 
courses and self-study. Again university course 
Is not so widely accepted here. 

In addition, the survey also revealed in 
order of importance the next courses the trainees 
desire to study. However, the information obtained 
depends heavily on the nature of the training 
course, the educational background, and the career 
of those surveyed. 

TABLE II 

Recent Educational Activity of Those Surveyed 





Percent of 


Educational Activity 


Employer's Training Courses 


51.9 


Self-Study Courses 


25.9 


College Courses 


11.1 


No Current Educational Activity 


3.7 


Other Professional Courses 


18.5 


Independent Organization Courses 


14.8 


Other (Self-Study from Library, 




Handbook, and Instruction Book) 


48.1 



TABLE III 



Rank Order of Educational Mode 


in Terms of Value 


Value 


Figure of Merit 


On- job Seminars 


20.5 


Technic.il Publications 


22.2 


University Courses 


11.6 


Job Rotation 


10.6 


Self-Study 


14.1 


Short Courses 


19.0 


Other (Exchange of Experience) 


2.0 



Programs of Training Courses 

Since the establishment of the Industrial 
Instrumentation Project in 1 977 > several training 
courses on industrial instrumentation, process 
control, and safety have been conducted. They 
are shown in Table IV with number of attendants 
and those who completed the course. Some of these 
courses are fundamental courses paving the 
technical know-how bases for engineers and techni- 
cians such as courses on Fundamental Electronics 
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TABLK IV 
Training Courses Held at The TPA 
September 1977 - October 1978 





Courses 


Number 


Completed 






of Trainees 




1 . 
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Tnq trumpnt' At* i r»n 


40 


32 


2. 


Fundamental Electronics for 








Instrumentation 


35 


28 


3. 


Basic Instrumentation 


43 


34 


4. 


Automatic Boiler Control 


45 


37 


5. 


Electrical Protective System 


28 


26 


6. 


Basic Instrumentation 


36 


36 


7. 


Temperature Measurement and 








Control System 


25 


20 


8. 


Fundamental Electronics for 








Instrumentation 


38 


35 


9. 


Flow Measurement and 








Control System 


35 


28 
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for Instrumentation and Basic Instrumentation. 
Others are designed for engineers working in 
industry for improving their technical know-how on 
the operation, maintenance, and safety of industrial 
instruments. The following will discuss how 
programs of training course are determined and 
the related topics. 

Need Analysis 

Knowing the needs of industry is of utmost 
importance to MP to fulfil the objectives of TPA 
in fostering the growth of industry by providing the 
required training to engineers and mechanics. 
Analysis of the needs of industry in what kind of 
instrumentation training to be held was based 
partly on years of experience of our IIP members 
working in industry, in instrument selling company, 
and in university, through series of group discus- 
sions and careful consideration. However, care 
is exercised to avoid our presumption and feelings 
from leading us to decide wrongly the needs of 
industry. This can be achieved by also integrating 
into our decision process the information obtained 
from the actual survey of industrial needs conducted 
as well as from seeking the advice and consultation 
from both the experienced engineers working in 
industry and the university lecturers specializing 
in industrial instrumentation and course design. 
Finally, the available resources such as training 
facilities and instructor for the training course 
proposed are also taken into consideration in 
deciding the sequence and time schedule of the 
training courses to be arranged at 
the beginning of the fiscal year which is April 
every year. This mechanism of need analysis is 
shown in Fig. 3* 

Survey of the needs of industry was conducted 
from engineers and mechanics attending our 
industrial instrumentation training courses in order 
to save the surveying expenses and to get better 
and keener responses. The information revealed by 
the survey is invaluable for decision making. For 
instance, from the course on Flow Measurement and 
Control System surveyed, the next courses proposed 
by the trainees to be arranged in order of 
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Fig. 3. A Model of Need Analysis and Evaluation. 

popularity are control system, pneumatic and 
electric controllers, pressure measurement and 
control, temperature measurement and control, and 
level measurement and control etc. for which we 
had not expected before that control system, though 
important for understanding the industrial process, 
should have gained so much interest from the 
trainees. Hence, whether the program of the 
training course meets the needs of industry or not, 
it depends on careful interpretation of the 
collected information and harmonious interaction 
in judgement between experiences of the IIP members 
and the information collected. 

Description of the Program 

The program of the IIP aimed at raising the 
standard of technical know-how of process instru- 
mentation, is a nationwide effort involving the 
co-operation not only from qovernment agencies, 
public utilities authorities, universities in 
Bangkok, but also universities, colleges, and 
vocational schools upcountry as well as foreign 
instrument companies such as Yokogawa, Hokushin, 
and Meidensha etc. 

The idea of the program is to hold training 
courses on industrial instrumentation with emphasis 
on disseminating the process instrumentation 
technology and knowledge on the related field in 
newly-found electronic components to the trainees 
through lecture with demonstration or practice in 
the 100,000 U.S. dollar instrumentation laboratory 
of TPA. The unique characteristics of our program 
are an emphasis on translating theory into practice, 
the st ra ight-to-the-poi nt app 1 i cat ions to process 
control and process instrumentation technology 
such as design criterion, trouble shooting, or 
improvement of control system, and an amicable 
atmosphere created in the 1 ecture**room to facili- 
tate the exchange of views and experiences in 
instrumentation among the trainees and the industry- 
oriented instructors. In this respect, careful 
selection of applicants according to their exper- 
iences and qualifications set by the curriculum 
as well as the distribution of number of trainees 
are important factors to promote this atmosphere. 
Also Incorporated in the lecture is a 15 minute 
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problem solving discussion at the end of each 
training period and 2 hour conclusion at the end of 
the course, In the Basic Instrumentation course, 
two hours are given for questioning and problem- 
solving discussion to trainees with all Instructors 
present. This will help the trainees understand 
the whole text of lecture and gain practical know- 
how to solve their own problems In the Industry. 
Also In the Fundamental Electronics for Instrument- 
ation course, two hours are given as conclusion 
which Integrates all the electronic components and 
systems Into one Instrumentation system with clear 
explanations on the operating principles of the 
system. As for training courses which require very 
specialized Instructors such as Temperature Mea- 
surement and Control, Flow Measurement and Control, 
and Boiler, foreign specialists are requested 
through the Japanese co-ordlnator at JTECS 
in Tokyo in the form of short course 
(18 hours) upon a submission of course description, 
duration of time required, participants 1 qualifi- 
cation, and teaching language . However, it is 
often difficult to find a suitable instructor to 
meet the requirements of the course description 
because foreign specialist usually knows his work 
and the closely related topic quite well but is 
unable to go into details the other topics 
mentioned in the course description. In addition, 
there is also a problem of language ba<*, ier. 

The Industrial Instrumentation Training 
courses are divided into long and short courses. "The 
long course designed for understanding the basic 
principles and theory, takes more than 30 hours 
and Is usually arranged In the evening from 6 p.m. 
to 8 p.m. in order not to interrupt the working 
time of the participants. While the short course 
usually takes 3 consecutive week-days starting from 
9 a.m. to A. 30 p.m.. This will provide Intensive 
study on a certain topic. In designing the content 
of the course, every possible care Is taken to 
ensure the program Is attractive for the trainees. 
As a result, response from the industry sector is 
so great that, sometimes, compels us to turn clown 
many applicants especially from the same industry 
in order to keep the number of participants within 
the limit of 30 persons to assure high quality in 
the process of technology transfer. From Table I V „ 
it can.be seen that although the Fundamental 
Electronics for Instrumentation and Basic Instru- 
mentation courses have been arranged several times, 
they are still flooded with excessive appl ice tions. 

Costs 

The training program of IIP is mainly funded 
by the Japanese government through JTECS 
in Tokyo upon the request of TPA in the 

form of training projects. However, participants 
of the training course Is also charged at a 
member rate of approximately 25 U.S. dollars and a 
non-member rate of 30 U.S. dollars for attending 
the long course with local instructors and the 
short course with foreign instructor. For the 
short course with local instructors, the rate \s 
nearly halved. This fee income covering only atout 
30 percent of the expenses of a training course 
with local instructors, is used for paying coffee 
break, lunch if any, caretakers, and any items not 
Included in the budget from JTECS* The remain is 



allocated for holding special seminars and training 
sessions other than planned, and for future expan- 
sion of TPA. 

Without the Financial support from the 
Japanese government, IIP would have never been so 
successful In operating its training course with 
so many expensive sets of industrial Instruments 
totalling nearly 100,000 U.S. dollars, with 
plentiful teaching materials for demonstration, 
and with high honorarium to be paid to local and 
foreign experts as instructors. Though recently 
there has been a trend calling for self reliance 
from the members of TPA, but the solution is not 
yet found. 

Enrol lment 

Enrollment in the training courses of IIP Is 
considered to be one of the most important factors 
contributing to the success of the course. 
Qualifications of the applicants for the 
training course require mechanics having 3 years 
of experience in industrial instrumentation or 
technician with diploma and engineers having the 
knowledge of basic process Instrumentation and 
experience in general industry both in production 
and maintenance, depending on the level of the 
course. The former is usually required for the 
basic courses such as Fundamental Electronics for 
Instrumentation =?nd Basic Instrumentation etc., 
and the latter for the advanced courses such as 
Flow Measurement a»*d Control System and Tempera- 
ture Measurement anc Control System e^c.. In 
selection of Ihe applicants, qualifications, 
distribution of applicant, ar.d career <?re used 
as the main criteria. Evidence h.is shown thp.t 
these criteria a'fe workable. Fc example, 5 rom 
the back^ound tests of vwo groups of trainees 
from two Tindamental Electronics for Instr menta- 
tion course.*, although the firSt group conpvstinc, 
of the wel l-c-electsd technicians who met eli the 
qualifications prescribed, obtained an average of 
only 40.4 points out of 100 points; while the 
second group consisting of mostly .nechenical 
engineers, industrial engineers, and some mecha- 
nics under the qualifications prescribed, obtained 
an average of 71. 2 points out of 100, the achive- 
ment test at the end of the course has shown that 
the first group obtained an average of 43 points 
out of 100 while the second group obtained an 
average of only 41.4 points. This was due to 
lack of interest and motivation for tearnino from 
the second group vihI.ch--r.ou Id oiii'orved after the 
elapse of several lecture pfjri«v>s. vrr.wrtration 
of trainees from one industrial Corp*- nation in a 
training course would aiso spoil the atmosphere 
of mutual exchange of experiences :V/jng the 
Participants. \t is also found from the survey 
that the age distribution of trainees between 
20 and 29 years is 33 percent, between 30 and 
39 years is 59 percent and only 8 percent 
between 40 and 49 years. 

tyaluat i on 

At the start of the training course, back- 
ground test is used to measure the level of 
basic technical knowledge of engineers and tech- 
nicians joining the course. Before issuing the 
background test paper, the objectives of the test 
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must be explained clearly and persuasively so that 
no objection would be raised against the test. The 
result of the test revealed that more than BO per- 
cent of the participants nave good cooperation In 
answering the background test paper. The result 
of the background test was then compared with that 
of the achievement test. The achievement test was 
given 20 minutes and was more difficult than the 
background test. The result showed that the 
trainees have Improved and gained their technical 
knowledges much from the course. It also showed 
that enrollment has great relationship w". th the 
success of the course. 

At the end of the course, each trainee was 
requested to make a list of items he expected to 
learn from the course and what he has actually 
learned from the course. The resu 1 t revealed that 
about 70 percent of what the participant expected 
to Jearri w«:,£ actually learned. Comments on 
the course content, the teaching method, demonstra- 
tion, nnd the teaching materials were fedback 
directly to the instructor through friendly mix- 
ture with the participants himself during the 
coffee break or through the co-ordinator of the 
course . 

A questionaire in tabulated form with items 
about the length of lecture time, the ease to read 
''he lecture note, the teaching method, the teach- 
ing equipment, the lecture content, and the ease 
to follow the instruction in vertical, and in 
horizon with topics of the course followed by the 
name of Instructor in bracket, is given to each 
trainee to evaluate. The result of evaluation 
about the instructor "performance revealed that 
most of the instructors have had good performance, 
except some industry-oriented Instructors with 
teaching experience. 

Frequent visits to engineers and technicians 
who has completed the course by some of our IIP 
member', revealed that technicians who have com- 
pleted the course can now function their Instru- 
mentation work both theorect i ca 1 1 y and practically 
well. Some of the technicians have already 
translated theory into practice and even into 
production. For example, one of the trainees 
in the Fundamenta 1 E lectron i cs for Instrumentation 
course has already manufactured the voltage 
regulator he learned from the course at his own 
factory for selling in the market. Others have 
corrected their mispractice in instrumentation. 

I ndi cators 

Many indicators are used to determine the 
success of the program. One indicator is the res- 
ponse in application to our training course. As 
shown in Table IV, participants in most of the 
training courses held at TPA are more than the 
limit of 30 persons. In some courses, the demand 
is so great that though the courses have been held 
several times, they were still flooded with excess- 
ive applications. It is required that attendance 
should be at least SO percent in order to complete 
the course. From Table IV, it can be seen that 
the number of trainees who have completed the 
training courses, are more than 80 percent of the 
total participants. This has strong correlation 
with the success of the course. 3 Indicators showing 
the effectiveness of the program can be identified 
from the actual spending of the budget of the 



Industrial Instrumentation Project as well as from 
the increase In number of training courses. 
Actual spending of the budget of IIP In 1977 was 
only about 50 percent of the budget granted which 
was approximately 56,900 U.S. dollars. While 
this year It Is expected to spend more than 80 
percent of the budget granted. This figure re- 
flects an increase in the ability of budget spend- 
ing and management over 1977 about twice. 

Concl us ion 

Several Industrial instrumentation training 
courses for engineers and technicians have been 
carried out at the Technological Promotion 
Association in recent years as part of the program 
to promote the development of technology and to 
help In the development of Thai industry. While 
the outcome and impact of these courses on industry 
can not be immediately evaluated, the success of 
these courses are attributed to the right response 
of the program of the course to the needs of 
Industry based on our appropriate need analysis 
(an outcome of harmonious interaction in judgment 
between years of experience working in industry 
of our Industrial Instrumentation Project members 
and the surveyed information on the needs of 
Industry), careful selection of trainees, exper- 
ienced industry-oriented instructors, and practi- 
cal training and demonstrations. In-class demon- 
stration, problem-solving discussion, and conclu- 
sion with all instructors of the course present, 
adopted in our training courses, are very helpful 
for the participants to solve their problems and 
to improve their work. 

Background test and achievement test conducted 
at the beginning and the end of the course, have 
so far received no objection from the participants 
and are used to evaluate the effectiveness in 
teaching of the the course. Information gathered 
from questional res and frequent visits to engineers 
and technicians who completed the course has added 
to the Improvement of the course. 

Today the Technological Promotion Association 
has emerged as Thailand's biggest private 
institution in promoting continuing engineering 
education. In future, for the growth of Industry, 
more activities concerning continuing engineering 
education are anticipated, and educational insti- 
tutions should play more important roles In this 
field. 

References 

1. C. Tunis, et al., M Some Attitudes Concerning 
Continuing Education, " IEEE Transactions on 
Education, vol. E-20, NO, 3, August 1977- 

2. A, Cassel, et/aTT, "Please Say Something 
for the Kids in Algebra, Mr. Smith," Engineering 
Education, January 1973, pp. 307-310. 

3 . G . Morri sey , Management by Object i ves and 
Results for Business and Industry, second edition, 
Addison-Wesley, 1970. 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

219 

0 250 



PRASIT PRAP INMONGKOLKARN , Ph.D. 




Praait Prapinmongkolkarn waB born in Bangkok, 
Thailand, on August 23, 1947. He received the B.Eng. 
degree in electrical engineering from Chulalongkorn 
University, Thailand, in 1970, and obtained the 
M.Eng. and Ph.D. degrees in communication engineer- 
ing from Osaka University, Japan, in 1973, and 1976, 
respectively, under the Japanese Government Scholar- 
ship Program. 

Since 1977 he has been an Assistant Professor 
of the Department of Electrical Engineering at 
Chulalongkorn University, and also a subcommittee 
member of the Industrial Instrumentation Projec? at 
the Technological Promotion Association (Thai-Japan) 
designing training courses for engineers and tech- 
nicians from industry. At the same time he has been 
a National Computer Subcommittee member responsible 
for evaluating the computer project and computer 
network design. He is currently on the editorial 
board of the Computer Journal of Thailand and also 
a member of IEEE. 

His current interests include communication 
systems, data communication and the continuing 
education of engineer and technicians. 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

220 



251 

I KIC 




APPROPRIATE EDUCATION FOR 
NIGERIAN ENGINEERS 



Svwaminathan Madhu 

Professor of Electrical Engineering and 

Director of Graduate Programs 
Rochester Institute of Technology 
Rochester, New York 



Summary 

The paper discuases an educational program 
that was conducted for a group of Nigerian electri- 
cal engineers for a two-year period at the author ! s 
institution. The experiences and insights gained 
from the project are valuable in planning and oper- 
ating educational programs for engineers from any 
of the less-developed countries. Specific details 
of the Nigerian educational system, and the differ- 
ent phases of the project are presented, as well as 
some comments regarding the planning of future 
programs . 

1. Introduction 

The paper presents the experiences and insights 
gained by the author in a project for the training 
of a group of Nigerian electrical engineers. Dur- 
ing the different phases of the project, a great 
deal was learned about the Nigerian educational 
system, the engineering curriculum, the student- 
teacher relationships and the factors that influence 
the planning and operation of an educational pro- 
gram for Nigerian engineers. 

It is felt that these experiences and lessons 
learned therefrom would be of some benefit to those 
who expect to be involved in educational programs 
for engineers from Nigeria or, for that matter, any 
country in the Third World. Even though this proj- 
ect dealt only with electrical engineers, the com- 
ments and ideas presented here should apply equally 
well to any other engineering specialty. 

2. Introduction to the Project 

The project was funded by an American Corpora- 
tion which was setting up an extensive communication 
system in Nigeria. The project itself began in 
November 1976 but the initial negotiations started 
in early 1976. The project was completed in August 
1978. 

2.1 Project Objectives 

The original aim of the project was to provide 
a special training in electronics and communication 
for a period of twelve to eighteen months to a group 
of Nigerian engineers who would be working on the 
communication system being developed and installed 
in Nigeria. However, as the preliminary discussions 



progressed, it became evident that there was a 
strong desire for the acquisition of bona fide 
credentials in the form of a B.S. or an M.S. degree 
from an American university. The degree from an 
American university was valuable both as a status 
symbol and as a key to promotions and better jobs 
in the future. 

Consequently, the project was modified so as 
to provide the special training as originally 
planned as well as an opportunity to pursue a de- 
gree program subject to the student's educational 
qualifications. As will be discussed later, six 
of the participants were able to earn the M.S. 
degree in Electrical Engineering by the end of the 
project. 

2.2 The Students in the Project 

There were fifteen engineers in the group. 
Their educational background varied rather widely. 
Four had a B.S. degree in Electrical Engineering, 
three of which were from Nigerian Universities and 
one from a technological institute in England. 
Six of the others had been through an intensive 
twenty-four month program at the University of Ife 
in Nigeria, which covered the same electrical 
engineering subjects normally covered in their reg- 
ular B.S. degree program. The remaining people had 
miscellaneous technical backgrounds acquired pri- 
marily through special non-degree type courses and 
programs in Nigeria and other countries, e.g. 
England, India and Pakistan. 

Before continuing the discussion of the pro- 
ject in detail, it is necessary to become somewhat 
familiar with the educational system in Nigeria. 

V The Nigerian Educational System 

The details of the educational system (number 
of years and curricula) as well as those non- 
curricular aspects of that system which play an 
important part in the planning and operation of an 
educational program for persons educated in Nigeria 
deserve some detailed consideration . 

3. 1 The Engineering Ed ucational Prog ram in N igeria 

A student wishing to enter the engineering 
program at a University in Nigeria needs a General 
Certificate of Education (GCE), which is obtained 
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by paaaing the equivalent of the Senior Cambridge 
Examinations of England* In some cases (those who 
have the GCE-Ordinary level and passed an entrance 
examination) , there is one year of pre-university 
courses before starting on the degree program. 
Those with the CCE -Advanced level can enter the de- 
gree program directly. It appears that those with 
the advanced level GCE have a background roughly 
similar to the high school graduate in the U.S. 

The engineering degree program is of three 
years duration for the "pass" degree and four years 
duration for the "honors" degree. The engineering 
curricula are of the traditional type with emphasis 
on classical subjects. The laboratory courses tend 
to be more of the verificatory type than design- 
oriented . 

There are also engineering technology programs 
offered by technical colleges or colleges of tech- 
nology. These are lower level programs with ad- 
mission requirements much lower than those for a 
university degree program. In fact, if a student 
earns a diploma in engineering technology and then 
wishes to obtain a B.S. degree in engineering at a 
university, he will have to start at the second 
year of a three-year program. 

3.2 Important Aspects of the Educational System 

There are several aspects of the educational 
system in Nigeria which are of great importance in 
the planning, organization and execution of any 
engineering educational programs for Nigerians. 
They are: (1) the methods of instruction and eval- 
uation and the student-teacher relationships; (2) 
the lack of emphasis on the practical and design 
aspects of engineering; and (3) the lag in tech- 
nology in the country and in the university 
programs . 

Each of these points has to be examined in 
some detail, for they provide the necessary insight 
into the makeup and attitudes of the Nigerian 
engineer towards any educational program. 

3.2.1 Method of Instruction and Evaluation 
and Student-Teacher Relationships : The methods of 
instruction and evaluation of the student are pat- 
terned after the so-called British system and are 
similar to what is found in most of the less-devel- 
oped countries. 

The professor delivers lectures and his prima- 
ry concern is to "cover" all the topics which might 
appear in the annual university examinations. The 
student takes detailed notes during the lectures 
since textbooks are not easily available and also 
too expensive. The student's main concern is to 
commit to memory all those important derivations, 
formulas and classical problems, which have a high 
probability of appearing in the annual university 
examinations . 

A student's final grade usually depends on his 
performance in the big examinations held once a 
year, which means that he is not generally expected 
to work on a regular day-to-day basis on all the 
subjects he is taking. 



Students generally do not auk questions of the 
lecturer and there are no lively discussions. Hie 
relationship between the student and the professor 
is formal both inside and outside the classroom. 

As a consequence of the above characteristics 
of the Nigerian method of teaching and evaluation 
and student-teacher relationships, a Nigerian 
student coming to an American institution is faced 
with a completely different and rather strange en- 
vironment. It takes him a significant length of 
time to get adjusted to the new system. The one 
requirement of the American system that seems to 
pose the greatest difficulty is the need to develop 
regular study habits and budget his time for each 
and every course on a daily or weekly basis and 
maintaining this constant pressure terra after term. 
Another feature that presents serious difficulties 
is that even though a good memory is a valuable 
asset in an examination, it is much more important 
to understand, apply and even extend the material 
covered in the classroom. 

3.2.2. Lack of Emphasis on the Practical 
and Design Aspects of Engineering : The engineering 
curriculum in Nigerian is dominated by classical 
subjects with the major emphasis on theoretical 
analysis. A Nigerian student is highly competent 
in mathematical manipulations and computations 
because of such emphasis and also because of his 
excellent memory training. However, he is inad- 
equately trained in applying the material to any 
engineering type or design problem. Even though 
he can remember all the principles, equations and 
formulas, he is totally puzzled about how to evenget 
started. An example of this kind of situation 
occurred in a course on logic design, which was 
taught by the author. After a detailed discussion 
on ROM (Read-Only Memory) and its applications in 
the class, a set of three problems on the ROM was 
given as a "take home" exam. These problems re- 
quired the use of ROM's of a given capacity and 
input/output relationship in applications that would 
usually require ROM's of larger capacity and a more 
extended input/output capability than the given 
ROM's. These problems which presented only a mod- 
erate amount of difficulty to the average American 
student in the same class sent the Nigerian stu- 
dents scurrying to the library to search through 
all the books on digital systems with the hope of 
finding an identical problem already solved. 

The same kind of difficulty is experienced in 
the laboratory. Unless the experiments were of the 
routine cook-book type, the students needed an in- 
ordinate amount of help in the laboratory. The 
difficulties were not because the equipment was new 
and unfamiliar. In fact, during the author's visit 
to the University of Ife, he noticed that they had 
the same modern oscilloscopes as his own institution 
and the laboratory was generally well equipped. 

The method of instruction is only one of the 
factors that lead to poor laboratory performance in 
the case of Nigerians. Engineers trained in the 
United Kingdom and other more-developed countries 
in an exactly similar educational system do not 
show the same weakness. There are causes due to the 
culture and environment in fche country that account 
for the deficiencies in the engineers trained in the 
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loan ilovolopod countriou. Onu cauao la that: luqula- 
itivoneaa, which la an eaaontlnl c birnctor lat lc of a 
good ongineor or adontlat, la not particularly 
oncouragod in auch culturoa* Another cauao in the 
lack of opportunity or Incontlvo for a young ongl- 
noor-to-bo to tinkor with thlnga like the automobile 
engine, olectronica kits, etc,, ao aa to develop a 
facility for doaigning and fixing mechanical and 
oloctrical systems. Thia lack of tinkering la bo- 
cause it is economically impractical to dlamnntlo 
engines and radioa or to purchaae klta. Also, doing 
thinga with one's hands (getting ono'a hands dirty) 
is frowned upon in the middle and uppor clasaos, 
which is whore the engineering atudonta como from. 

3.2.3 Lag In Technology . It is well known 
that the less-developed countries lag behind more- 
deve loped countries in technology. Whereas this 
lag is beingcompensated for in the industrial and 
commercial sectors by importing technical expertiae, 
the situation at the universities is still deplorable. 
Electronics, for example, is still being taught as 
it was in the sixties in the U.S. (at least ten 
years behind). The Nigerian engineers - even those 
with a degree from one of the best universities 
there - are far from conversant with current tech- 
nology. 

4. Educational Program for Nigerian Engineers 

What kind of an educational program should one 
plan and what exactly are the steps to be taken to 
run the program successfully, if a group of Nigerian 
engineers was selected to come to the U.S. or one of 
the more-developed countries for continuing their 
engineering education? 

4.1 Steps in Planning 

There is a number of steps that should be taken 
in the planning of a program (a) Preliminary plan- 
ning; (b) Period of adjustment for the group; (c) 
Mixing special courses and regular classes; (d) 
Courses for improving design and laboratory skills. 

The goals of the educational program have to be 
identified first. Even though the program may ap- 
pear to be aimed at special training only, there is 
a high probability that at least some of the partic- 
ipants will desire to obtain a degree. This possi- 
bility must be Included in the initial planning and 
negotiating sessions, as it will affect the length 
of stay of the group and the cost of the project. 
Arrangements must be made for three to four weeks as 
a period of adjustment before the beginning of the 
formal educational program. In the initial planning 
of special courses, room must be made for as much 
laboratory work and "hands-on" experience as possible. 
Arrangements must also be made to have the partic- 
ipants attend a certain number of regular classes 
with the typical student population besides the 
special courses which are exclusively for the group. 
This must be done even for those participants who do 
not plan to work for a degree. 

It is also necessary to keep in mind that the 
program may need some modifications as time pro- 
gresses in order to permit the participants to derive 
the maximum benefit from their association with an 
American institution. 



4.2 Operation of the Nigerian Project 

The following dlaouaalon appUoa to die upec- 
I flu project which waa dlroctod by the author, 
The preliminary planning and negotiations took 
about eight montha, 

4.2.1 Porlod of Adjuatm onti Tho period of 
adjustment (which was approximately four wooka) 
Included orientation na well aa an initial cluaai- 
flcatlon of tho atudonta according to their loVol 
of knowlodge, alnco the group had wldoly different 
backgrounds. 

Tho orientation consisted of making tho group 
familiar with the campua facilities (especially 
the library), degreo roquiremon ts, classroom and 
lecture format, and general aspects of student 
life. 

The group was informed that there will be a 
set of preliminary examinations to sort them out. 
They were given a set of problem sheets containing 
a large number of problems in mathematics, physics, 
electric circuits, electronics, linear system 
analysis, digital logic, and communication systems. 
They were asked to spend the first two weeks look- 
ing at these problems and figuring out how each 
one should be attacked. It was made clear that 
they could not possibly solve all or even a siz- 
able portion of the problems completely, and they 
should therefore concentrate on the procedure. 
During these two weeks, tutorial sessions were 
held to review the various subject areas relating 
to the problem sets. A group of five faculty 
members (one from mathematics, one from physics, 
and three from electrical engineering) was respon- 
sible for this part of the project. 

During the first two weeks, each participant 
was also interviewed individually for about thirty 
minutes. The purpose of the interview was to 
determine his educational and technical background, 
what his goals were, what he thought of the problem 
sets and, most importantly, what bis own perceptions 
were about what he might accomplish during the 
project and after his return to Nigeria. The 
interviewing panel consisted of the author and two 
of his colleagues from electrical engineering. 

The preliminary examinations were held during 
the third week. Four examinations were given, one 
per day, and each lasting three hours. These 
covered mathematics, physics, and electrical engi- 
neering with major emphasis on those topics covered 
in the first three years of an electrical engi- 
neering degree program. The students were told 
that they would be evaluated on how they approached 
each problem rather than on their ability to get 
correct final answers. They were also told that 
the evaluation would be qualitative rather than in 
the form of specific marks. The examinations were 
all open-book - a novel experience to all of them. 

4.2.2 Classification of the Students : The 
performance of the student in the preliminary 
examinations was assessed by judging how good his 
grasp of the basic concepts were in the different 
subject areas. This was combined with the infor- 
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mutton gathered In the ind IvtiUm I Interviews held 
earlier, Tt hoeame clear that tho students ami t<| 
ha divided into groups, firoup I showed n l eva I of 
understanding and knowledge comparable to tlm uu- 
nlorn In electrical engineering, except hi uloo- 
t ronton \ flroup IT was comparable to hutwoon sopho- 
mores ntnl Juniors In electrical engineering; Group 
U was about tho level of the freshman, Thu group- 
ing did not correlate completely with choir pvovloua 
credentials, oxcopt that the thiroo part ielpantn who 
had boon through a regular B,H. dogrou In electrical 
engineering at a Nigerian university wore nil in 
tho top group, It was found aa time progressed 
that this Initial classification was surprisingly 
accurate. Thoro was only ono exception - a group 
LLl student turned out to bo a sapor Lor student 
after two terms, 

Group I students were slowly phased into tho 
M.S. dogroo program (one regular graduate course 
in tho first academic term, increasing to four per 
term in gradual steps). Group II and III students 
were not permitted to take any regular credit- 
bearing courses during the first term, but one or 
two were allowed to audit a course. Eventually, 
depending on their performance, the students in 
these latter groups were phased into credit-bearing 
courses. After the first six months of the project, 
there were six students w ho were taking M.S. degree 
courses and four taking regular B.S. degree courses 
for credit. The others were also required to 
attend at least one credit-bearing regular course 
every quarter. 

Besides the regular courses, all participants 
were required to take a set of special courses 
regularly which was the reason for the project in 
the first place. However, two separate sections 
were assigned for the special courses - one more 
advanced and attended by Group I and Group II 
students and the other attended by Group III stu- 
dents. The advanced sections covered the subjects 
at a rigorous level while the other sections kept 
the discussion more or less qualitative. However, 
there were problem assignments, laboratory sessions, 
quizzes, examinations and grades for the special 
courses just as if they were regular university 
courses. The faculty teaching the courses were 
selected with great care. 

Each participant was taking a mixture of reg- 
ular university courses and special courses and had 
a load equal to a regular full time student at the 
university. The pressure was quite great especial- 
ly because of the need for studying each subject on 
a regular day to day basis and the regularity and 
frequency of tests and examinations. 

4.2.3 Results of the Project : At the end of 
the project (August 1978), all the participants had 
taken a set of special courses covering electronics, 
logic design, control systems and communication 
systems. Six had completed the requirements of the 
M.S. degree in Electrical Engineering. Three others 
had earned a large number of credits toward the B.S. 
degree and would need one more year of course work 
to earn that degree if they returned. The special 
training received by the group prepared them to 
work in the communication system being set up in 
Nigeria at various level - simple maintenance to 



planning of future systems, Homo of the men who 
roculvod tho Mi Hi dogma nro expected to ho train" 
Ing or developing training programs for other 
engineers, 

S«L,.fl«Juvrftl CommentH jm dj^oe^ 

A number of points which was learned during 
tho project and Is worth mentioning since they 
would affect tho planning and operation of future 
programs . 

5.1 Initial Screening 

Tho preliminary testing and individual intor- 
vLuwo proved to bo ono of the most important fae- 
tora in tho success of tho project. Any group 
from a less-developed country is bound to contain 
a wide variety of educational qualifications and 
technical experience. The credentials brought by 
a participant do not give an accurate idea of the 
real level of his skills. It was found that even 
copies of examinations they had taken in Nigeria 
were not a reliable means of assessing their 
ability. The combination of the individual inter- 
views, the problem sets and tutorial sessions, the 
preliminary examinations and the way they were 
evaluated proved to be the key to operating the 
project so that all participants were generally 
satisfied. There were few complaints from the 
bright students that they were being slowed down 
by their not-so-bright friends, or from the not-so 
bright students that the professor was over their 
heads . 

The initial screening could be conducted in 
Nigeria itself by sending a team (of three 
professors) there in order to reduce the costs and 
save the really ill-prepared student from frus- 
tration . 

5.2 Special Courses 

Any educational program must contain a cer- 
tain number of special courses including laboratory 
sessions. Even when there are courses at the 
American institution, which cover the same material 
as the special courses, the offering of such 
courses in sections exclusively made up of the 
(Nigerian) group serves to ease them into the 
American system. When the main objective of the 
group is to obtain an M.S. degree (or B.S. degree 
by completing the junior and senior years), the 
first three cculd be devoted entirely to special 
courses. The topics and level of the special 
courses can be easily decided on the basis of the 
performance of the students in the preliminary 
examinations . 

5.3 Faculty Exchange 

The author is of the firm belief that only 
Nigerians can succeed in modifying the Nigerian 
educational system so as to make the Nigerian 
engineer more design-oriented and to make the sys- 
tem as up to date as possible. Therefore, it is 
most effective to bring Nigerian engineers to the 
U.S.A. (Or one of the other mo re -developed coun- 
tries) to train and let them earn an advanced 
degree and if possible provide some industrial 
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Internship, Thuy can then return to NlRurln and 
wovk at training others mid bring lug about needed 
changes In the educations I system. A tunra of Amur- 
lean exports ftolng to NlRurln cnnnot really succeed 
In changing tliu ay atom, since tbuy cannot bo con- 
altlorutl by Nigerians an onu of their own* "Thin la 
how wo do things back homo" hnfl nuvor buun an offoe- 
t Ivo motliod of teaching others, The bent Way an 
American team can help by bo log to Nigeria for any 
length of tlmo ia wl\un there Is already a group of 
well-trained engineers who need some temporary help 
and advice. However t an American team going to 
Nigeria strictly for the purpose of teaching spe- 
cialized training courses for a specific group and 
not with visions of reforming the educational sys- 
tem may well bo successful in accomplishing their 
particular goal, 

6. Conclusions 

The planning, negotiations and the actual 
running of an educational program for a group of 
engineers from the less-developed countries presents 
a challenge and an excitement. The Nigerian group 
proved to be dedicated, motivated, hard-working and 
proud. Their attitudes towards the program and the 
faculty were different than those of the normal 
American student so that it was a learning experi- 
ence for the faculty as much as for the group 
itself. 
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SUMMARY 



Education of engineers has got to be 
oonstantly up-dated in a dynamic society 
in which knowledge is expanding rapidly. 

Continuing enginoering education 
needs constant evaluation particularly in 
developing countries where such programmes 
are still largely confined to engineering 
educators. Short term continuing educa- 
tion programmes have been developed in 
India over the last two decades and these 
will be expanded. However, the participa- 
tion of practicing engineers in these has 
been inadequate. The importance of 
continuing enginoering education is not as 
yet fully appreciated by the employers, 
and in particular the government, which is 
the single largest employer of engineers 
in India. Financial and other support is 
not readily available to the engineers for 
continuing their education over the years , 
The course contents have to be matched to 
the great variety of needs of the partici- 
pants. These and other related problems 
have to be solved for creating an 
appropriate technological ethos in 
predominantly agricultural societies. 

INTRODUCTION 

The paper describes in the following 
sections the process of growth of 
continuing engineering education in a 
developing country and support provided 
for it. The discussions and conclusion 
reflect the belief of the author that 
massive governmental support is needed for 
such programmes in order to surmount the 
manifold problems that arise. Some of 
these problems have been discussed. 

GROWTH 0£ 

CONTINUING aHSINiiKillNG EDUCATION IN INDIA 

The oldest technical college was 
established in India at Guindy, Madras in 



1794 and it was followed by engineering 
colleges at Roorkee in 1864, at Poona in 
1854, and at Sibpur in 1856. These were 
mainly devoted to training of civil 
engineers needed to man the various irri- 
gation and public works projects at that 
time. Training of mechanical and electri- 
cal engineers began much later at the 
colleges of engineering at Jadavpur and 
Banaraa. After India attained indepen- 
dence in 1947, rapid expansion of techni- 
cal education took place and today India 
has 147 engineering colleges and 
Institutes of technology giving courses 
in various branche s of engineering at the 
first degree level and also Post-graduate 
courses. 

After 1965 keen attention has been 
paid to the improvement of the base of 
technical education. At the same time 
began the emphasis on continuing educa- 
tion of engineers to enable them to meet 
the ever changing needs in the industrial 
sector. Simultaneously there was also a 
growing realization of the need for self 
reliance in technology and the necessity 
for meeting keen competition in 
International trade. The oil crisis 
brought about a shocking realization of 
inadequacies in many areas and focussed 
attention on updating every technology as 
well as equip the engineering personnel 
with more know-how and improvements in 
technology* 

The Ministry of Education, Government 
of India invited the Institution of 
Engineers (India) early in 1964 to offer 
suggestions on the perspective plan of 
development of technical education during 
the period 1966-81. The recommendations 
of the Institution clearly laid down the 
guidelines for continuing education of 
engineers in India emphasising clearly 
that "as the pace of discovery quickens, 
it will become increasingly important for 
practitioners in many fields to take 
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ocmrijuu ii t Intervals bo Urln^ them 
uptodfUo in their Hubjuota* A wide variety 
of aouraee ahould hu offered ub fill l uvula} 1 

The role ot 1 eng.1 injuring oollegon, 
Inubltubua of technology rnd prorenalorml 
aooletiua like the Inotttutlon of Unginoorti 
(India), ao aentrau of aob.lv! t,y foi« impar- 
ting knowlodgo of the laboab dovolopmontu 
and toohniquea in aoienoo and technology 
to thoao in employment, waa alao high~ 
lighted. The motnoda outlined included, 
refresher courses; aympoalni eomlnarai 
par bio tpub Lon and memborahip of onginoorcj 
in profoaaional Institutions; deputation 
of [Scientists abroad for on-the-job 
training; participation by engineers in 
International engineering oonferenoes and 
seminars; and deputation of engineering 
educators, deaign and researoh engineers 
for work in industry for short periods 
ranging from three to six months. 

For the success of these programmes 
the seminar emphasized it would be 
essential that; (a) finanoial support is 
available from the Central and State 
Governments for organising various 
oontinuing eduoation courses; 
(b ) financial support both from Central 
and State Governmenbs and Industries is 
available to depute qualified engineering 
personnel to attend national and 
International conferences, seminars and 
projects etc.; (c) employers in the 
private as well as the public secbor are 
willing to release their personnel to 
attend continuing education programmes; 
and (d) awareness is created amongst the 
technical personnel of the opportunities 
that exist to improve their knowledge and 
efficiency. 

PRgStiNT STATUS 0? 
CONTINUING aNtflNEERING BDUOATIOK 

India is a vast country with a large 
population. Historically and politically 
there are variations in the educational 
and developmental levels of bhe various 
constituents otates of the Union of India. 
It is, therefore , natural to expect 
variations in the technological develop- 
ment of the different regions inspite of 
stupendous efforts made to bring the 
developmental levels at par through the 
mechanism of economic planning by the 
government and through private initiative 
and effort at different levels. 
Variations in respect of implementation of 
the programmes outlined above - which are 
primarily meant for adoption in every part 
of bhe country- also exist. Thus one would 
find pockets of excellence in some regions 
of the country whereas in others there 
seem to be insurmountable difficulties in 



Implementation of programmes, Thereforo, 
whub iu deaorlbud hereunder may not be 
taken na bhe average of oonrUtionu In 
India today but rather aa a doaop.lpt.lon 
of oondlbionn in an underdeveloped region 
of a developing nation. It in believed 
bhnb ulmilar oondibiono would bo faoed 
by many othoro in the developing world 
and it would be well worbh oonsidorlng 
how ouoh conditions oould be rapidly 
improved to advanoe the oauae of 
continuing engineering oduoabion at a 
uniform pnoe throughout the world and 
usher in m era of peaoe, happiness and 
prosperity fop bhe peoples inhabiting 
our planet. 

QUALITY IMPROVEMBNT PROGRAMM ES 
FOR SflRVHTG TEAClTtiRS 

The Ministry of Education and 3ooial 
Welfare, Government of India, launched 
the Quality Improvement Programme (QIP) 
in the year 1970 as a means of upgrading 
the expertise and capabilities of the 
teachers of engineering colleges and 
polyteohnics in the country*. 
A signifioanb aspect of QIP is the short 
duration courses, which are conducted 
during the summer and winter vaoations 
every year in the various fields of 
engineering and technology for durations 
ranging from 1 -4 weeks so that a large 
number of engineering educators are able 
to participate and keep themselves abreast 
in their respective disciplines. 

These short course programmes are 
conducbed through various agencies 
including the Indian Society for Teounical 
Education (ISTE) and at selected QIP 
Institutions which include the five major 
Institutes of Technology, the Indian 
Institute of Science, Bangalore aril the 
University of tfoorkee. 
Short cour3e3 for the training of 
polytechnic faculty are conducted at tte 
Technical Teachers Training Institutes at 
Bhopal, Calcutta, Chandigarh and Madras. 
Considerable financial outlay has been 
made available for such programmes in the 
6th .Five-Year Plan 0979-84). The funds 
are made available by the Government of 
India. Any serving teacher of 
engineering can apply to participabe in 
any of the programmes provided he is 
recommended and sponsored by his employer. 
The participants in the programme are paid 
travelling allowance for their journey 
from th) place of work to the course venue 
and back and too 15/- (approximately U.S. 
$ 1.30) per day to meet boarding and 
lodging expenses. Additional allowance 
to meet small contingent expenses on 
stationery and books, notes-, etco, are 
also provided to the participants,. 
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Depending upon the number of places 
available such QIP courses are also open 
to a limited number of engineers from 
industry, government departments or other 
similar employers. They have, however, to 
bear the entire oost of travel, boarding 
and lodging expenses, cost of books, etc. 
themselves or these could be borne by their 
sponsoring organisat ions/employers . They 
are also called upon to pay a course fee 
to cover the actual cost of tuition and 
laboratory work etc. Table -I shows the 
number of such courses available in India 
in 1978-79 (one year). The Indian 
Institute of Technology alone offered 
36 short term courses during the period 
1971-78 in which 700 teachers participated 
from all over the country. 



TABLK-I - Number of courses available 
1978-79 



c ) Duration of course 2 weeks 



Type of programme 



Summer/Winter School 
?rogrammes for 
college faculty 
mder ISTE. 

Bummer/Winter School 
Programmes Tor 
Polytechnic faculty 
xnder ISTE. 

Short term courses 
For college faculty 
it selected QIP 
Institutions 
4 i n t e r / Summ e r • 

Short term courses 
Tor Polytechnic 
faculty at selected 
3IP Institutionso 



Duration 

Min.2 weeks 
Max. 4 weeks 



Min.1 week 
Max. 3 weeks 



Min.1 week 
Max«4 weeks 



Min.3 days 
Maxo4 weeks 



No. of 

course s 



40 



27 



65 



217 



A QIP Summer School course on 
1 Water Resources Engineering 1 with 
emphasis on Hydro-power development, was 
held in collaboration with Indian 
Institute of Technology, Delhi at the 
Regional Engineering College, Srinagar, 
Kashmir, in July 1978o The following data 
are interesting in this regard 2- 



d) Total fee received 



Nil 



e) Total expenditure Rs. 40,000/- 
on the course (approx. U.S. 

including travelling $ 5000/-). 
allowances, books, 
stationery, etc. 

f ) Funding agencies i )Ministry of 

Education, 
Government of India 
through the ISTE. 

ii )Marginal financial 
input by the host 
Institution. 



g) Age group of 
participants 

h) State of origin 
of participants 



23 to 55 years. 

Participants came 
from 15 different 
States d India. 



Such programmes have been 
successfully run in the country for some 
good reasons. There are a large number 
of teachers and experts highly qualified 
in their respective fields who would 
like to share their knowledge and know-how. 
Equally, there are teachers who are keen 
to update their knowledge in a keen 
competitive job market. Secondly the 
programmes are fully subsidised and the 
participants have to iiHke a minimal 
sacrifice from their meagre incomes. 
Thirdly, because the programmes are held 
in different parts of this vast country 
they provide the only means for the 
participant to travel to distant areas 
and meet engineers and see tne local 
industries and have a feel for the actual 
pi 4 ', b i <r ms . Also, progressive academic 
I.r..« t j 1 ations have liberally sponsored 
ca' ates for participation in such 
pit ■; .Jiunes. There are others however, who 
have equally misused the prerogative of 
sponsorship for administrative control of 
their engineering employees or for showing 
undue favours to seme and denying t\v same 
to others * The Regional Engineering 
College, Srinagar, Kashmir, sponsored 
teachers for Summer/Winter courses 
as follows 
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a) Number of participants 26 
from engineering colleges 

in the country. 

b) Number of participants Nil 
from thi Public Works 
Departments/ Irrigation 
Departments. 
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TABLE - II 



Year 


1^72 


197? 


1974 


1975' 1976 


■ 1 977 1 


Number of 












teachers 












who parti- 
cipated in 




5 


4 


4 ' 1 

t 


• 10 ' 


short term 












QIP courses 








1 

















Evaluation of student learning: in 
such programmes has been attempted with 
varying degree of success. Not all 
participants are equally motivated and it 
is difficult to tailor the programmes to 
every level of knowledge and skill. 
Attempts are being made, however, to 
evaluate the impact of these programmes 
both in respect of the benefit which 
accrued to the individual teacher parti- 
cipant and to the Institute which had 
sponsored him. The sponsoring employers 
often insist that the participant share 
his acquired know-how with his colleagues 
as well as students in co-curricular 
seminars arid formal courses „ The partici- 
pants themselves provide an evaluation of 
the course which serves as feedback for 
course improvement and modification. 
Ultimately through this mechanism of a 
"free market" quality, relevance, and 
early applicability of new knowledge to 
career development shall be evaluated 
constantly and courses not relevant 
rejected by the prospective participants. 

Qlt' P rfUOiiAMMata FOR Till AO I [SRjj 
li l kAijJjL f j_ 'I'P. HIGrfdfl AC AD -SMI C "UBQ^rid 

/mother continuing education 
programme for teachers of engineering 
colleges which was begun in 1970 provides 
special incentives to teacher:; for pursu- 
ing; regular courses of s Ladies at the 
''p..'.-.'£\id.;ate lr>vel leading to their 
u'.r.vtring higher academic qualifications 
A ike Mo Tech *, arid Ph.D. degrees . Teachers 
sponsored L 'or such programmes are given 
study leave wi tn full emoluments by their 
r?in»> loyer a/ui are given in addition" to this 
Liii allowance o!' up to fU.600/- per month 
(approximately $ 75.00) during the 

tenure of Die /out-gradu.-vte programme by 
the Institute wriere iie pursuej trie course. 
Jucii research fellowships are fully funded 
by outrigut grnr/ts by tue Central Govt. 
The number o;' staff members sponsored for 
such programmes by a college depends upon 
the ;?i:;e o:' the faculty as well as the* 
qualifications of the staff at the time of 
initial recruitmeut. 3uch programmes were, 
in part ic.jL ir f greatly needed because of 
tho rapid expansion of technical educ tion 



in the sixties and the recruitment of 
engineering teachers with first degrees 
and some Industrial experience only. 

These programmes have been found very 
useful by the participants and employers 
alike and have greatly aided in making the 
engineering colleges located in the various 
regions of the country, centres of 
excellence wherefrom the other members of 
the engineering profession engaged in 
government enterprises or private 
industry obtain their share of continuing 
education through various means. 

The Regional Engineering College, 
Srinagar, which was established in 1960 
made use of this facility for 
Post-graduate education of its faculty in 
a phased manner. Between 1970 and 1978 f 
13 teachers were sponsored far M.Tech. 
and 19 for Ph.D. programmes which 
represents about 20j6 of the total 
strength of the faculty of the college o 

It would be correct to say that such 
programmes have been beneficial. But 
there have been some understandable human 
problems. The needs of the employing 
organisation have not always been in tune 
with those of the engineer employee. 
'Ihe employers insist on a legal contract 
with the employee which among other things 
stipulates that the employee shall serve 
the Institution for a pi; riod of 3 year3 
after getting his education and higher 
degree* If he chooses to serve elsewhere 
then he has to pay back his full salary 
for the period of training and an 
additional pe nalty. 

The absence of projar personnel 
development policies in the staff 
structures of technical Institutions has 
led to frequent movement of staff in 
search of hi$ier positions and better 
working conditions than those available 
in their parent organisations. This is 
a typ-; of "brain drain" from the 
underdeveloped Institut ions to the 
developed ones within the country itself. 
Discrimination in sponsoring faculty 
members for higher degree programmes by 
the employer has also given rise to 
difficulties in laying down consistent 
personnel promotion policies. 

Lack of uniformity in the applica- 
tion of these legal sanctions favoured 
those who got away into better positions 
without paying anything while others had 
to pay back ail the money under law. 
Many technical Institutions have had to 
seek legal remedies in the courts against 
its own former staff. This is neither 
conducive to promoting excellence nor 
academic freedom** 
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CONTINUING EDUCATION 
THROUGH OTflrfR METHODS 

Refresher Courses 

The greatest advantage obtained from 
the programmes described above has been 
that the teachers in technical Institu- 
tions were highly motivated to widen the 
horizons of engineering knowledge of their 
counterparts in the practicing areas* 
A variety of short duration refresher 
courses were organised by the technical 
Institutions in the mid sixties and a 
large number of practicing engineers 
benefitted from these. This was also the 
period of rapid industrialization of the 
country and expansion of engineering 
activity. Thereby high motivation on the 
part of practicing engineers was ensured. 
Hefresher courses of this type were 
financed by various organisations of the 
gowrrmpnt primarily the Ministry of 
jQUC tior; tt Hit- Centre. The response of 
the industry for financial support of such 
pro grammes has, however, been limited • 

The participants from industry or the 
engineering organisations of the government 
have to pay a regular fee for such courses 
and often the technical Institutions may 
choose to finance the programme entirely 
from the fees thus received. The employer 
does not usually subscribe to the 
employees needs, and some time even leave 
may be rejected on one pretext or the 
other which prevents the employee from 
participating in continuing engineering 
education course relevant to his work and 
field o Such an attitude springs from the 
ignorance of th: employers in developing 
countries who do not fully appreciate the 
benefits of such education to their own 
organisational needs. 



technology under the government, it is 
the paramount need of the hour that the 
governments sponsor and support in a 
massive way, . continuing engineering 
education programmes for their engineer- 
ing employees and thereby generate all 
round improvement in technical education 
and technology applications. 

Short, term courses for executives 

There is another type of continuing 
education programme for technologists and 
managers employed in industry and 
government which has remained financially 
viable. These are programmes for the top 
brass run by the national Productivity 
Council. The participants pay a high 
fee varying from U.S. % 200 to 400 and 
the course is conducted for about two 
weeks in various cities around the 
country* Services of experts from 
industry and academies are obtained to 
conduct these courses which are 
variously described as seminars, 
symposia, or workshops. The participants 
do receive full financial assistance from 
their employers for such programme s. 
The author ascribes their continued 
success to the fact that the courses are 
exclusive and as an inference these 
should be useful; the participants from 
the government side belong to the elite 
Indian Administrative Service anu it is 
easy for them to sanction fees in their 
own favour; private sector industry 
finances participation of its own 
executives from a purely business angle, 
it is good for their executives to know 
and meet top brass from government which 
pays dividends in the long run. And 
above all such programmes provide greatly 
needed "excursions" away from routine 
and drudgery to a more salubrious 
environment o 



Those at the top - who are to take 
vital decisions in this matter of policy 
and divide the national cake - are most 
of the time only remotely aware of the 
role of technology in a fast developing 
nation and needed improvements dawn on 
them slowly through the slow processes of 
the "free market" in the language of 
economic losses which alone they readily 
understand. It is, only at a rather 
painful pace, that the voice of concern 
of the motivated technologists is heeded 
and some dent made in improving matters. 
Most of the time, however, whatever else 
the technologists might impress upon the 
decision makers remain mostly what the 
author likes to call "shouts in the 
wilderness". 

In a developing country with a 
predominent sector of engineering and 



Role of professional societies 

The Institution of engineers (India) 
has been in existence for more than half 
a century. After 1947, it has made 
significant contribution in many areas of 
professional activity including 
continuing education of engineers in the 
country. The author wishes to highlight 
the Institutions role in Jammu & Kashmir 
otate which is a relatively under- 
developed, predominantly agricultural 
region of India which is not as yet on 
the railwaymap of the country, but has 
prematurely entered tho television era. 
ouch "telescopic revolutions" create 
a strange societal mix and similar 
problem So Many of the elite could be 
aptly describe as people with their heads 
in the Viccadily Circus and bodies up to 
their neck in a quagmire. 
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The first few engineers of the State were 
trained at Harvard U.S.A. in the early 
thirties. Simultaneously came up the 
first technical school to train 
technicians., The first Polytechnic and 
engineering school were established in 
19b0 folic ivfed by the establishment of the 
Local Chapter of the Institution of 
Engineers (India) in 1961. By 1965 the 
local Chapter had only 65 members on its 
rolls although the number of eligible 
members was four times this number. 
Around this time a big start was, however, 
made to organize paper meetings and 
seminars for the benefit of members as 
well as others in the profession. 

Twenty four seminars were organised 
by the Local Chapter during the period 
October 1966 to September 1978. The 
number of participants at these seminars 
gradually rose from about thirty in 1966 
to 125 in 1978. 

Engineers in government employ who 
attend these programmes are given leave 
of absence. Financial support is not 
needed because participation is subject 
to a payment of nominal registration fee, 
the main expenses being borne by the 
Institution itself. The membership oT the 
Institution rose from 65 to 275 in the 
same period as a result of the growing 
awareness by engineers of the need for 
keeping abreast in their respective 
fields of activi-iy which role the 
professional society performed well. 

The Institution of Engineers has also 
begun in 1977 the Engineering Staff Colleg3 
which offers professional engineers a 
range "of practical, creative, in-depth 
learning, problem-solving prolamines 
designed to equip them with best 
technological tools". The three phase 
course will begin with a 50 hour 
instruction module of 4- weeks duration 
and conducted by specified local chapters; 
Phase II is a 12 week programme at the 
Engineering otaff College; followed by 
Thase III which is pro jj ct work based 
on the participants own area of activity. 
The author organised three Phase I 
evening courses on Inventory Control; 
Advances in hi^iway design ; and 
Dynamics of Machine otructures in 1978. 
The number of participants varied from 
11 to 18 and their average age was around 
yO years. Course fee was approximately 
U.Ij. $ 7.00 which they paid themselves,. 
The gruup was highly motivated to learn 
more in their respective fields. 
Most participants were engineers employed 
in industry or construction. 
Support for courses sponsored by the 
Institution of Engineers (India) is not 
forthcoming from the employers. 



COURSE CONTENTS FOR 
CONTINUING EDUCATION 



Lack of support for continuing 
education by employers could be partly 
attributed to the fact that course 
content of continuing education 
programmes run by the educational 
Institutions are too sophisticated and 
advanced as compared with the actual 
needs of engineers' work. So it 
happens that the employer's 
Chief Engineer may not recommend such a 
programme for his younger colleagues 
because he considers these irrelevant. 

Engineering educators who prepare 
and conduct such courses may never have 
had any industrial experience and they 
would like to emphasize the more 
sophisticated developments in the 
advancing technologies without concrete 
application to practice. 

The participating engineer would, however, 
be keen to get more practical know-how 
which is immediately relevant to the 
professional tasks confronting him. 
The course content needed also varies 
with the age group of the engineer. 
Many engineers move into managerial 
positions by the age of 45 or so which 
requires a number of managerial skills. 
Thus most of the continuing education 
for them should be in disciplines other 
than engineering. Courses on decision 
making, managerial and communication 
skills are high on the wanted list of 
engineers. The age group of engineers 
between 25-40 who did not attend 
full-time Post-graduate programmes would 
welcome job oriented courses making them 
more familiar in the use of computers in 
their routine duties. 

One of the difficulties faced in 
respect of devising such couroes arise3 
from tha fact that practicing engineers 
in large numbers are engrossed in 
developmental tasks which need quick 
decisions in a hurry. There is hardly 
any time for reflection, even less for 
sharing of experience with others in the 
profession. Thus it is seen that the 
various journals of the Institution of 
Engineers (India) contain published 
papers by engineering educators on topics 
which are highly academic in character 
and only very remotely connected with 
immediate professional tasks. 
The practicing engineers complain that 
all these mean nothing to thenio 
^5o there is a wide gulf in basic approach 
and objectives which muat be bridged. 
A close collaboration between the two 
aspects of the profession in devising 
continuing education programmes for 
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engineers in various age groups is 
necessary. 



CONCLUDING HEMARKS 



In conclusion this paper has 
presented a few observations which are 
relevant to continuing education in 
developing countries and made some 
suggestions which if implemented would 
make these programmes more meaningful. 

Success for professional growth 
largely depends on action from the top. 
Motivation has to be induced through 
"Planning by direction". 
Decision makers have to be visionaries 
who can appreciate the role of science 
and technology in improving life. 
Growth of continuing education in 
developing countries is directly 
proportional to governmental action 
and attitudes • The private Industrial 
sector in these countries is small and 
their role is not significant. 

Tne growth of technological ethos 
in a feudal-agricultural society is 
painfully slow, so much so that* even a 
large number of well trained engineers 
and technologists may loose sight of 
their own role in a milieu where other 
values dominate. Contentment is the 
keyword in a conformist status-quo 
society and continuing education concept 
is a misfit in such a situation. 

Although continuing education 
requires a commitment on the part of 
the individual it is the duty of the 
engineering profession and the 
government (as a major employer ) to 
assume greater responsibility and 
encourage, actively support, and help plan 
continuing education activities of taeir 
employers. In Industrially advanced 
countries there is a marked trend 
towards virtually full financial support 
by enlightened employers. 
In developing countries such supoort is 
most urgently needed. 

The professional societies must 
take part in planning and developing 
continuing edu^A+lon programmes/ and 
conducting thes^ ±n active collaboration 
with the educational institutions and 
the local chapters of the society 
located in the vicinity. Low salaried 
engineers' must be encouraged to seek 
professional society membership by 
subsidizing their entrance and 
membership fee3. 



Course contents must be 
thoughtfully designed to cater the needs 
of practicing engineers in different 
age group, related to work and ba3ed on 
the desires and needs of the 
profession. 

All activities related to 
continuing education could be 
co-ordinated by a single organisation 
bringing engineers, employers, 
educational institutions and 
professional societies together for the 
purpose. For example, the 
Indian Society, for Technical Education 
could monitor all such programmes and 
make these adequate to meet the needs 
of the entire engineering profession. 
Programmes like the Quality Improvement 
Programme for teachers should be 
extended to cover the entire profession 
and similarly supported. 




PROF. DR. OMKAR N. WAKHLU 



Dr. Wakhlu is a civil engineer and engin- 
eering educator. He is the Dean of the Facul- 
ty of Engineering, University of Kashmir, and 
Principal Regional Engineering College, Sprina- 
gar, India. He has been active in engineering 
education for last twenty years after a spell 
of work as Irrigation Engineer with Government 
of Jammu & Kashmir, He is actively engaged in 
research and consultancy in Water Resources 
Engineering, and engineering education. 

In 1960-1963, Dr. Wakhlu was a Common- 
wealth Scholar in the United Kingdom. Later in 
1 968-1 g69 he was Alexander Von Humboldt Visiting 
Research Professor at the Karlsruhe University 
in West Germany. 

He is a Fellow of the Institution of En- 
gineers (India); Member, Instition of Civil 
Engineers, London; and Member, American Society 
of Civil Engineers. In 1976-1978 he was Chair- 
man of the Institution of Engineers (India) J & 
K State Centre. 
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THE IMPORTANCE OF 
CONTINUING EDUCATION 
FOR INSPECTORS 



Prof. Dr. A. F. Flashed 
Professor 

Head of Metrology & Quality Control Division, 

Production Engineering Department 
Alexandria University 
Alexandria, Egypt 



Dr. M.A. Metwally 
Alexrandia University 
Egypt 



Prof. Dr. AHMAD FOUAD RASHED 




B. Sc. Mech.Eng. 1950, Alexandria University, 
Egypt, 

Ph.D. 1954, Manchester University, England, 
Holder of Egyptian State Merit Prize for 
Engineering research 1966. 

Joined UNESCO 1968-1971 as Metrology and Quality 

Control expert ot Havana University Cuba. 

Become, Prof. & Head of Prod. Eng. Dept. 

1 971 -1978m then Professor & Head of Metrology 

and Quality Control Division til now, 

Member of IMEDO Technical committee of higher 

C. E. in Metrology. 

Chairman of IMEKO Technical committee of 
Metrological Requirements for developing 
countries . 

Consultant to Arab Organisation for standard- 
isation & Metrology. 

Joined 1954, Faculty of Production Engineering 
in Alexandria University till now. 



m 11 



sc 




CERTIFICATION PROGRAMS 
IN BUSINESS AND 
TECHNICAL DISCIPLINES 



Roy W. Haley 

American Production and 

Inventory Control Society 
United States of America 
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Eng. Edmundo Elmore 
General Secretary 
Inter American Sanitary 
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Association 
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A NATIONAL PROGRAM FOR OIL 
AND PETROCHEMICAL INDUSTRIES 

IN VENEZUELA 



Vladimir Yackovlev, who is the Chairman of the 
International Division of ASEE, is a Civil 
Engineer, educated in Venezuela and the United 
States- After graduating from the Central Uni- 
versity of Venezuela, he came to the United States 
where he got his M.Sc. deqree from the University 
of Illinois- He returned to his country and 
began working at his university as an instructor. 
After getting some experience there he came 
once more to the U.S., -where he obtained his Ph.D. 
degree at the same university. Very early in his 
career, Dr. Yackovlev became interested in 
engineering education and it is in this field 
where he has become known internationally. After 
some 40 publications in this field and partici- 
pating in numerous meetings on engineering 
education both in his personel capacity as an 
expert in this field, as well as a representative 
of his country, he is an active spokesman for 
engineerinc education in Latin America. Aside 
from his duties as Chairman of the International 
Division of ASEE, Dr. Yackovlev is a Member of 
the UPADI Committee on Engineering Education on 
the Panamerican level; a member of the Committee 
on Education and Training of Engineers of the 
World Federation of Engineering Organizations 
and a member of the International Working Group 
on Engineering Curriculum Design of UNESCO. In 
his own country - Venezuela - he is the Director 
for International Affairs of the Venezuelan 
Society for Engineering Education. He has held 
various academic positions at his university, 
being at the present time, the Executive 
Secretary cf the Venezuelan Fund for Keasearch 
and Personel Development for the Petroleum and 
Petrochemical Industri es. 



Vladimir Yackovlev 
Vice President 
INETET 
Venezuela 



Effrain Barberii 
Technical Manager 
IfMATET 
Venezuela 
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GROUP II 



Donald Louis Mordell 
President 

Canadian College of Advanced 

Engineering Practice 
Montreal, Canada 



DONALD LOUIS MORDELL 




Dorn: London, England 1920 

Scholar, St. Johns College, Cambridge (Mechanical 
Sciences Topics) 

Degrees. BA. MA (Cantab) LLD (McGill H.C.) 
Engineer Rolls Royce Ltd. 1941-47 
Professor of Mechanical Engineering McGill 
University 1947-1970 

Chairman, Dept. of Mechanical Engineering 

McGill University 1952-1957 

Dean, faculty of Engineering 

McGill University 1957-1968 

President , Ryerson Poly technical Institute , 

Toronto, Ontario 1970-1974 

Founding President, 

Canadian College of Advanced Engineering Practice 
1975- 

Fellou: Engineering Institute of Canada, 
Canadian Aeronautics & Space Institute, Royal 
Aeronautical Society, Royal Society of Arts. 
Member: Neu York Academy of Sciences. Committee 
on Education & Training, World Federation of 
Engineering Organizations, Commonwealth Board on 
Engineering Education & Training. 
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ENGINEERS /MANAGERS IN EUROPE 



Eric Frank 

Programme Director 

School of Management 

Bath, County of Avon, United Kingdom 



ENGINEERS/ KANAC 

Eric Frank 

■Programme -director of the M.Sc. in Industrial 
Relations 

School of Management 
University of Bath 
Claverton Down, Bath BA2 ?AY 
England 

Part 1 gives some information by way of 
introduction or background for the presentation - 
during the conference - of some innovative 
European approaches to help engineers to 'manage* 
more successfully. These are described in Part 2. 
The examples given are from Britain; approaches 
from other countries will be discussed during the 
conference. The Paper ends with some questions 
being asked in Europe i attempts will be made to 
answer them during the presentation at the 
1 conference . 

Engineers - who are they ? 

Each country gives a different meaning to 
"engineer" . In Germany the Dipl Ing (professional 
engineer) and the Ing Grad (technician engineer) 
are protected by law and only persons holding 
these qualifications are classified as engineers. 
A similar state of affairs exists in some other 
European countries . 

In Britain there are at least 3 kinds of engineers, 
technician, professional, chartered, and the title 
engineer has a wide connotation, ranging from the 
shop floor to the engineers who design Concorde. 

In France, the title Inge'nieur is not controlled 
either; only the title Inge'nieur Dipldme"' (diploma 
engineer) is protected by law. Teaching 
establishments can only award the title Diplome 
d* Inge'nieur if they have been authorised to do so 
by the Minister. French diploma engineers must 
normally specify the School from which they have 
graduated, by using the appropriate abbreviations, 
which are themselves controlled. 

Post Secondary Engineering . Education and Training 

In France and Germany the pre-eminent institutions 
in engineering education fall outside the 
traditional university system. The Technische 
Hochschulenare the most prestigious institutions 
in Germany. There are twelve of them with student 



<ERS IN EUROPE 

populations in the 6,000 - 12,000 range, and their 
standards are comparable with each other. The 
French Grandes Ecoles are comparatively small; 
only 20 out of a total of 1^5 have an annual in- 
take of 300 or more . They fall into two groups ; 
those that give a general education, such as Efcole 
Polytechnique and those related to a particular 
branch of engineering, such as mechanical engineer- 
ing. A s-budent may proceed from the former to the 
latter. In Britain the traditional universities 
play an important part in engineering education. 

Entry 

To qualify for entry to these institutions, 
students have to pass examinations. In Germany, 
in the past some 90£ of all those qualified (by 
Abitur or similar certificate) went on to a higher 
education and of these a high proportion to study 
engineering; this year, only some 100 wish to 
continue their studies and the number applying for 
engineering studies is well below the places- 
available . 

The German engineering student is required to 
complete a basic training programme in 13 to 26 
weeks in industry prior to starting his studies , 
Although Britain requires a fairly high degree of 
specialisation in science subjects , engineering 
students tend to have lower academic qualifications 
than those studying other subjects such as 
medicine, languages, architecture, social sciences, 
art or even science. 

In France, entry to the lk? specially designated 
engineering schools entitled to award the Diplftme 
is highly selective and very often takes the place 
of a competitive examination after 2 years in 
classes preparatoires . 

Training 

The development of professional level engineers 
takes a minimum of five years' education and 
training. In Germany, the average length of the 
course in practice averages 5.8 years. In France, 
post-Baccalaureat studies for the d ! Inge'nieur 
Dipl'dme* take five to six years . All over Europe 
the first half of the academic training is non- 
specific and designed to give the student a broad 
base in engineering science from which he can 
launch himself into the second half, which aims 
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to provide structured training in the application 
of the scientific method and outlook to the 
analysis and solution of engineering problems. It 
is in the second part where the British system 
stands apart from the rest. Most European 
countries assign the full responsibility for both 
parts to the academic establishment. Britain 
divides responsibility three ways - the first 
part to the universities , the second part to 
industry, and the third part, the monitoring 
role, to the professional institutions. 

Employment 

Employment patterns of engineers vary considerably 
and the British picture in 1977 looked thus: 



% of 


% of 




Technician 


Chartered 




Engineers 


Engineers 


Employed by 


M.9 


^3.7 


Industrial or 




8.8 


Commercial company 


2.5 


Firms of consultants 




13.1 


Nationalised industry 


3.7 


3.1 


Public corporation 


IS.** 


12.0 


Local authority 


5.1 


3.0 


Regional authority 


5.* 


5.7 


Central government 


3.7 


2.5 


Armed forces 


0.7 


Z.k 


University 


3.0 


2.9 


Self employed 


3.2 


2.8 


Other employers 



and for British Technian Engineers belonging to 
the Institution Electrical and Electronics 
Engineers like this : 



Electricity generation or distribution 
Building Services 
Research and education 

Communications services and transportation 
Electronic or telecommunications 
equipment development or manufacture 
General administration and other work 
Electrical machinery equipment 

development or manufacture 
Other development, manufacturing or 

processing 
Other engineering services 
Armed forces 



25.6?: 

16.0?; 
q. y. 
fl.77. 

10. Qf' 
5.9P 

5.V 

■5, ft: 



Up to date information on other countries will 
be presented at the conference. 

I'ii sutilization am] under-u til i nation of engineers 

Research reveals that engineers (as v/ell as other 
highly qualified) are often greatly mis- and 
under- utilized, either by not being employed in 
xn engineering job or by inadequacies in jo^ 
design. One study by Mutton and oorctl in 1962 
showed that half the engineers they surveyed con- 
sidered lha.i parts of their work could be done by 
someone with less technical training. Another 
British study showed that Z% of engineers were 
"employed in occupations where i t is unlikely 
that they were making direct use of their 



qualifications". Yet another study that "even 
where the engineer is employed in an engineering 
function, he may only do engineering work a few 
hours a day: the level and type of work may make 
little use of his general and specific skills; or 
he may work with other factors that are inefficient 

such as faulty equipment or untrained technicians". 
A study of mechanical engineers found that 52^ of 
those included complained that their skills were 

not fully utilized. ^ 

A recent extensive national survey in the Republic 
of Ireland concluded that: the sub-optimal use 
of scientific and engineering manpower results in 
strong feelings of job dis-satisfaction; serious 
inadequacies in the education and training of 
scientist and engineers aggrevate the misuse of 
talent and job dis-satisfaction; non-professional 
work done by engineers and scientists deprives 
many less qualified young people of job 
opportunities . 

It may be worthwhile to bear these points in 
mind when considering the basic and further 
education and training of engineers. 



further 'I'raininr: o r 
Chartered Engi neers cat 



tegorlsed by age/helow UQ 



Further Training 



Technical updating 
in respondent's 
technology 

Retraining in a 
different technology 

Business studies, or 
management training 

l-oreign languages 



30 

Full Part 
Time Time 

a* of 



13.3 5.* 
2.7 1.5 

11.6 6.° 



30to39 
Full Part 
Time Time 



10. P. 5.? 
1.6, 

1^.6 6.2 
0.7 4.2 



Expenses met by 

Self 3.P 17.9 /i.3 ?6.1 

Employer 02.9 61.6 c?.^ 62.° 

Other outside source 3.3 0.5 1 , fJ \ t \ 

The review was taken in the period second cuarter 
1°76 to second quarter 1977. 

\ ull-time courses were defined as lasting one 
week or more. Tart-time courses were included 
IT they totalled K0 hours or more (roughly 
equivalent to a full-* fsek) . 

Those over hQ years of age; cone W had r uII- 
time, and 10£ part-time technical updating, 
ijone ¥ retraining in a di fferent technology 
30; further training in Business .studies and 5 CT 
in Foreign languages. 

Up to date information r or othe-r European 
countries will be presented at the conference. 
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Further. Training of 

'■technician flnglneers categorised by age/ below ^0 

— -=^„__ 

Full Part 
Time 

% 



Further Training 



Time 



Full Part 
Time Time 



Technical updating 
in respondent's 
technology 

Retraining in a 
different technology 

Business Studies, or 
management training 

Foreign languages 



18.5 

2.6 

1^.2 
1.3 



15.9 15. 3 li.3 



5.2 3-2 3-9 



8.2 
1.7 



13. B 
0.9 



6A 
3.8 



Expenses met by 
Self 

2mployer 

Other outside source 



5.6 37 A 
9^.0 62.0 
O.k 0.6 



Of Technician Engineers over kO years of age, 
nearly 50?. had updating in their technology, 
12£ retraining, more than attended Business 
otudies but less than 1C# studied foreign 
languages . 

The amount of further training undertaken by 
Chartered Engineers has decreased since the 1975 
Survey. 

A greater proportion of Technician Engineers than 
Chartered Engineers undertake training, particularly 
is this so in updating in the respondent's own 
technology. 

It must be notpd that the Employer pays for over 
90/ of full-tint courses but for just under 60£ 
of the part-time courses >: f or a n p-oup- . 

It is also to be noted that whilst over k(T, of all 
engineers were dissatisfied with training in 
foreign languages very few appear to be rectifying 
this deficiency. 

Up to date information for other European countries 
will be presented at the conference. 

ijtudy Leave 

feiny organisations in Europe make it possible for 
their employees, including engineers, to study 
away from work - sometimes for as long as a year - 
to update themselves professionally for higher 
academic qualif ications , on general management 
programmes . 

There are company or industry 'staff colleges' 
the latter often working in collaboration with 
the Government - especially in Eastern Europe or 
in the case of nationalised industries - 



universities .i:id ;,ther institutions of higher 
learning ana some independent post-experience 
centres, such as f.jr instance the Administrative 
Staff College in England and CEDEP ( Centre 
Europeen d' Education Permanente) in France. Its 
programme is a sandwich spread over two-and-a- 
half years and divided into eight residential 
periods, each of approximately two weeks duration 
with three months intervals between periods 
(except for a six month interval between the fifth 
and sixth) . 

Paid educational leave is today an individual 
right in France, Belgium, Italy, Yugoslavia and 
Sweden and is about to be adopted in the Nether- 
lands. Two rights are involved i th«tt cf taking 
leave and that of choosing, within cevi^.Sn limits, 
the course of studies. Leave is not always paid 
and the arrangements vary from country to country. 
What experience there is suggests that it is 
mainly the better qualified, highly motivated who 
apply for paid study leave and that employers 
tend to grant leave for the shorter, more highly 
vocational and to them directly useful kind of 
programmes; long periods for general education or 
longer-term career development are rarely allowed. 

Part. 2 

The Engineer/ Manager 

Engineers, if successful in their work, inevitably 
tend to be promoted into positions where they have 
to manage, often other engineers. In Britain, in 
1977 more than 3(fr of Chartered Engineers were in 
General Management and Technical Administration 
and 26. J' of Technician Engineers. An analysis 
of the membership of the Institution of Electrical 
and Electronics Engineers show that nearly 20^ 
are in Management and Consultancy. 

In other European countries where Engineering 
has been more highly valued, the number of qualif- 
ied engineers in managerial position is higher 
than in Britain. (Detailed information on various 
countries will be presented at the Conference). 

It is likely that more qualified engineers will 
become managers as opportunities for engineering 
work diminish and the demand for supervisors and 
managers grows, './hat knowledge, skills and atti- 
tudes does the engineer require to be a competent 
manager, how far does his basic training equip him 
for the managerial task, what new learning needs 
may he have and when and how should they be met? 

Some experts suggest that Engineering is primarily 
"things-oriented" while management is mainly 
"people-oriented", that engineering is concerned 
with the application of general principles to 
detailed problems, whilst the manager has to take 
a wide-angle view on situations and circumstances 
and has to plan, organise, communicate and 
motivate, educate and train, and to control. 

Conventional training of engineers should help 
them with the first two - at. least - but is likely 
to be deficient in preparing them to deal with 
people, be able to communicate with and to 
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motivate, coach and counsel subordinates, 



Vhen British engineers were asked to indicate 
subjects in which they considered their educa- 
tion and training had been inadequate over ^CK* 
of chartered and technician engineers mentioned 
languages, nearly **0:« of C.3. and 30?. ci tech- 
nicians basic accountancy, a third management and 
law. 

According to a recent report^ the future European 
manager will neej real understanding of the 
merging forces in society and will have to make 
the major effort, learning languages, seeking to 
understand other cultures and keeping himself 
constantly abreast of changes in the political, 
economic and social environment. In addition 
throughout his working life there shouJ.i be 
developed, in discussion and by agreement with 
him, a phased programme of training and devel- 
opment opportunities extending from recruitment 
well into hi*: 50' s, in the f^rm of "education 
permar.ente" . 

To prepare tomorrow's engine^/ 'ranager may require 
changes in educational and tr-aining approaches. 
To convert today's engineer into tomorrow's 
manager, it may be necessary to pas.: him through 
several conversion, processes. What are th-.: 
approaches beirg looked at in rurotw? 

t.ome European Approaches 

Here are a few from Britain; those in other 
^irropean countries will te discussed during the 
conference « 

One approach *s po ?3 management education and 
training durinr the y.nder^ \ "? uate course , "pa. r 1 1 y 
to provide a br-ttsr basis for management train- 
ing later on. 



0 \a ne-.t anl tos 



is ir. . roducinr a new 



Cambridge - one of Pritair 
pres t i gi o us U ni v e r s i ?. i nr. - 
four-year undor^ra J uatr: course- in ; roduct Ion 
Engineering and /anaf;enent. ."Jtu.!f r.tn takinr. the 
new course *l\Z. follow :ne nyisMng •.•ri^i n-nri :v* 
course for the fi v *;;t two year:', and will then r pond 
th e i r 4 -h i rd a r. : 1 fo u r t h y 0 a rw t.uc y 1 \ h e f ; ;r. * : a - 
■no r. ta 1 s o f c ng i n 0 r i ng v r cv : u c t i •> r. ! i r; •: I ra nage r ■' ■ n 4 . 

"ht* main subject." to i e :.:.u rivj ;i* i r '0-i uc r.ion 
Tech no lory ! .it* .: .'i: •;. ..ri r.^ " : ^si-;, ar.- : . an.itac— 
Luring I rocos:ve.". : \ i /• l rf.ar. i sa tior. an) Jonfol 
o : i rO' r if .' *. i or, ;. s t u* :\s ^ i v .• K u:vt r. . >-.r.?x" i 0 ur , 
i tsrsonr.rfi . ;i:..v^.:. and Ir. tus trial 'ola* 5 on:: -in: 
(v; r iri'incl -U As;»;otr: r,'" '. anar. orient . 

The Lhir<:-Y'jar vo^rs-- will o: ;.rvj r.onv'-nt ional 
„. :i i v rs i 1 : o ri - • u r ■ v e f ou *™ th year a s \ in 1 r. 1 ' s 
•.i:vj will Iti ..Uvi. : e.l r-tw-^r. le^tnre course::, 
i t.dus i.-ia.l ly ras*-«: : j-.-e ts , :a::: :vjll«c and 
industrial visits, all related to -tv- engK'.-r^ring 
prod uc tio r. a n ! ranagc m^p. t f L vlrl s . 

A number of "Jnivo'-s: : and I olv technics have 
developed shorL cours-.-*- of a f*sw wee!-::*. luraMon 
to update nr^.c" 1 ilng cr.rino-?rs ar/i to enablc- 
therr. to o- r.rti;. r.i ;-h'.-r qualifications by taking 



numerous "modules" and collecting credits in both 
technological and managerial subjects. 

Further Education and Ctudy Leave 

There is ivery reason to think that a growing 
number of adults will ask for and will be allowed 
and/or encouraged to take f»'- + her training as the 
working week shortens, le .ncr eases and con- 

tinuing education be com idely accepted. 

A British Report 5 recount ■ 1. every qualified 

engineer should be entitles w . of right, after 
fifteen years of industrial experience, to take a 
university course of up to one year's duration in 
order to update » broaden and add to his capaMl- 
itler . 

I-.ost countries in Europe, have a "University of 
the Mr" a de f ~rre awarding University using 
Radio, 'television t printed material and 'summer- 
schools' . britaln's Cpen University attracted, in 
IS?.-*, sore h?,000 applications of which fOf were 
admitted. 60" ^ r the students read Arts and Social 
Sciences, 1 l f v a ^hematics , \6 r - Science and 10^ 
Technology, students have to ta>e six credit 
courses to gain a degree, 3ome 9CT* take only one 
credit course a year. 

r e 1 - r .' h v e 1 0 p m e n t 



Today there is a general trend to "self- 
devKlr.pment" approaches, caused ^y; 
a.- varying dngree-s of dissatisfaction with many 
fV-rr/s cf insxitutionalisod , expert based develop- 
ment acti viti es 

b) t.ho promise that, in resource terms, it. is a 
mort- economical way o f achieving development, 
partly because such learning is likely to 
continuous and sol f-susi aini ng 

c) its adaptability to the contingencies of 
different individuals in different organisations, 
with different roles, past experiences and possible 
futures 

d) its connection with trends towards personal 
res po ns i v i'Li ty , i nri 5 vi d ual au t o no my , d e no c ra t is - 
a t i o n , pa r t i c i na t i o n 

"erti^ir-at ion 



''he growing scarcity of jo^s and t.he threat. 0'" 
'Je 1 i f i ca 1 1 0 n ray r.o t i va t ? n-uch add i t 3 o r.a 1 s (: 1 f - 
levelorr^. n 4 . . 

A .^row in.- nu-- r-- ;-.ro f essionc require additional 
t : aj ni nr ;verv r 'e;; ■'• n.vr f o r.ni ntn i r. "cert i : t c- 

- the >ir:r. tr ; r^v'ti^' . I 4 has v »--.-n 
rn^.v.stf: ■ that Jng: r-.:- ; ri nr i grorr. sho-.j]; 1 v r 
"1 : ':'. ; : t c , 'r^ , nub/'i^t ■ r J renewal -t"' r>-jt every *en yonr" < -, 
•1: •! rho r-.-newa] ot-e nation should rorr»is-» o " fh^ce 
-on'hs away frcv work ,it a ;;ni vers! ty o*- sirilar 
1 ns M tut ion t Al th-?ugh "cert * '"i cn tion" in unl i k r ly 

; e .-.-nnire- 1 n^nagern :^*f.g tins c^r.furv, 

voluntary wv-r, : ■; ''^rhlng an 1 r ^0 r ocr. ; onal 
i ns tit j tin nn ! . : *.b '• n ! i r^r- 1 i o n -ay e 1 1 5 no r f : a s ?. , 
an:d indiv i Hui 1 r ray r. «■;-"■• eert i f i :^ 1 r.a o 1 al ? '•■ i nds , 
partly f 'rrr ')\-.-.\r own n-'l '-r-'-n. ! ■uc*. and ,r ore :--k-c- 
iflcally an a vav '-v.-eura-lv Hi J ' r erentiati r,r 
) e t u e «= n + h e s p r v I c ■ s t n c 7 0 f f er . 
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Action Learning 



for a month after every five years 



Pioneered "by Prof. Reg Bevans in Belgium and now, 
often with modifications, is used in many parts of 
the world (Spain, Egypt, India) and within some 
large companies, for instance General Electric in 
Britain. Action Learning is a method of manage- 
ment development which involves putting a manager 
against a hitherto unresolved organisational 
problem. He or she has a client to satisfy who 
owns the problem and who will help with matters of 
access to information and to those in the organ- 
isation who can influence the situation. For 
support, the manager joins a set of a few other 
managers facing similar problems. Each set has 
a professional adviser whose role is to develop 
the "Stat" into a learning community: in A. L. 
managers learn primarily with and from each other, 
not from professional educators. 

Another approach, growing in importance, are 
Joint Development Activities , a form of work- 
problem based learning activity, ir. which an 
educational institution, e.g. Manchester Bur.ir.ess 
or Bath University's School of Engineering, works 
with a client organisation. The main contrast 
between A.L. and J. D. A. is that here participant, 
work singly or as a team on an own-organisation 
problem rather than on other-company or other-unit 
problems . 

Yet another approach is the Teaching Company . 
This is a separate entity, jointly established 
between and managed by an Engineering company, a 
University or Polytechnic (and the Government) to 
develop carefully selected technologists to 
improve their competence by working on projects 
for about 2 years, at the end of which t v i?y may 
obtain a higher academic qualification. 

Some questions asked in Britain 

(Similar questions being asked in ^ther European 
countries will be looked at during the conference \ 

What is the "right" amount of manager-—-. J. education 
training in a four or five year under ,riuate 
programme for engineers? 

Should such education/training be given to all 
engineering students, to the most able only, the 
more "practical", the less able, those who as'k 

for it ? Should it be given throughout the 

entire programme, in the last two years only, ...? 
Whatever is or is not done at undergraduate level, 
how car. management training be more readily 
available during the in-service/on- the- job/post- 
experience stage, as part of continuous education i 

as an employee's right 

only whei. the recipient of such training car. apply 
it on the ,]ob 

because the employer and/or employee considers it 
desirable/helpful? 

for at least 2$ of an employee's time (a week per 
year) each year? 



for two or three months every ten years 

paid for by the employee, employer, State 

Who should provide learning opportunities/ 

provisions : 
Universities , polytechnics , professional 
institutions , employing organisation , unions , 
independent bodies, ? 

How much career advice should be made available 
to the employee? 

by whom: employer, union prc r er.si onal body, 

rtate? 

'.sho should ensure that the provisions are prop- 
erly used ; 

employee, employer, union, rro r essional tody, 

:tate? 



"''ef erences 



1 . '\ G. I cCirthy (1P6P) 

u .iployment o r Highly "reciAlised Graduates, 

London Y.ll'C 

2. C. C. G. Wilkinson and J. D. ;>.ce (10?^) 
Shortage of Surplus c 4 " .Znginetrs: a review 
of recent U.l. e/idence "rritisb Journal o' 
Industrial delations XI 1 10 c -l?"* 

3. Denis Tym (l°6?) 

Technical Ch'.r r anr- the misuse of profess- 
ional manrow <• rore studies and reservations, 
Occupational i ; .^choio^y , , 1 l-lo 

'i . Educational and Training leers o 4 " luropear 
" anarc-T-r; , iu-oncan cundaticr. r or 
' anagerent development 

c . ^or^orva*:!---: "en 4 rai C 'ice, 
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Programme-director of the M.3c in Industrial 
Relations in the School of Management of the 
University of Bath, Claverton Down, Bath England. 
Graduate in Economics of London University, with 
post-graduate qualifications in education and 
training. Fellow Institute of Personnel Management. 
Main professional interests are Organisation 
Development, Management Education and Training and 
Techniques of Learning and Training. Widely 
experienced in consulting with individuals, groups 
and organisations at supervisory! managerial and 
organisational levels. Helps to design training 
and development programmes for many organisations 
world-wide . 

Clients include the ILO, UNIDO, British Overseas 
Development Administration, British Council. 
Author of "Human Resources Development - The 
European Approach", co-author of "Training Method 
and Organisation Development", edited "Organisat- ion 
Structuring", co-edits "European Industrial 
Training" and "Employee Relations". 
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AIM UNDERGRADUATE PROGRAM 
DESIGNED FOR LIFELONG LEARNING 



InL nsiii.' t i i 



ii 



Iiie intent oi i hi.-, paper is to describe a 
unique educational program ltnov.ii as the "WPl rian" 
which ivmiUiJ :re.rr. a deep and compreheus i ve exam- 
iii.il ion of tlv fundamentals jf the learning 
pn 'ess. iht- . Ian is a no*' binary concept of 
cdu.-.tien whii h ] .» ins theory and pr.it- tire In a 
dynemic, in:. rj>.-tiv *ishion. The result is an 
innovative v ,l soiiiv' approac h co science and 
engineering eJ.caLion which U- directly relevant 
to V purpose md process o; 1. felon.; learnhur. 



ducat ion:; i concop 



i i 



■irthv of 



consideration by countries 
desire to .*oiipK> their edtsi 

phsUS Mf i'l'.'II: 'IT! i i" aiul aOC 

r.h.- on: vpt i:i i eU-van; rc. 
countries in sLtnatir. 1.1 v.. 

a real alternative tc tn.'itionnl programs of 
tec hue* 1 epical ediuat i.m 



or institution* which 
ationaJ programs '-mlIi 
■■ • *' .1 i.v * L o pinen t . A \ so . 
' 1 ■ so-cn L I*ul developed 
: i L he'. seek to prov ide 



Sett Im: 



Fi'V . J" o'_ Pol yLeuj im-c la . t i tut . 



Hed 



l*oro.-sr-.*r » u'yi ochuic Inst i Lute ( W1M ; ces 
* nnided in loo? ,n ,\-r v s-.c;-, Massachusetts with 
the goal of p, ov id in,; a U-'hnicnl education t .1 
artisans who perceived l .e need fur knowledge to 
o,Uv understand i ug to their labor, fin. institu- 
: ion .•t\-* 4 .ad plaved a leading role in providin,- 
.Ulcers and applied scion tiffs to the 
insttt.n - New Lngland r uy; i c- • i . viiieh was ti 
; 'ie.ir( of t he industrial rcvnlutio:. 

in c';e laiif.'J Mates. .'hur, VP I piayed a vJt.-l 
tiu* tail;.- i-cui. 'lie il i. el i pment of the 
-gto.. That roj.- U ., ;j| ho ing f ul f i I led in 
-nodtMti eou» ■.;{ teda> beenn.se a major 
of the •'•miputi-; -.euatrv is 1 orated 
M; .rhusetts. 



;'as. 
o r i 



1 1\ 



role 



i t : 



:n 



i n 



dogi 
.uat. 



v.' 1 l now 
^-'o)0 student 
ma engine 
progr 
liio 

degree. Khe 
euro 11 rj in , 
the major t ty 
emp laymen; ii 
tnte has a 1 s< 
Coot i nu i ng I 
imij: ineer in : 
engine i r.. ar 
ses an excel 
\facil i t ies. 

(rrv) which 

cations notv 



ha: a undergraduate student body of 
• d s.rib-.iUwJ in the uscnL rouge of 

iplines. together with 
r..- in physics, c'-kmistrv. nH m.a L .*:■-.-- 
•e 'a op.rair.s all lead to the ii.Se. 
■* are a he- u 600 graduate students 
•1 'tor's and doctoral lev- 1 prt»grains , 
o ; whom are part-time by virtue of 
n tioighborintt indust rios . The hist i- 
i<i developed a vigorous program ot 
'duration which offers -a wide arrav of 
o-.H mnnaj;einent courses to regional 
x .a prof ess iona 1. employees , ] t posse s- 
ient library, extensive computing 
and an instructional television ''vsnem 
links the entire: campus in a cunntuni- 
;ork. The full-time, regular faculty 



Dr. E.T. Cranch 
President 

Worcester Polytechnic Institute 
Worcester, Massachusetts 

number 170. WPI is a privately endowed, privately 
operated college. The Institute possesses the 
Alden J^searcb Laboratory, a world renowned facil- 
ity fer research in hydraulics and fluid mechan- 
ic s . 

Tlie Concept - Kinary Education 

The found inp educational concept of the insti- 
tution was summarized in its emblem as "Lehr und 
Kunst," or theory and practice. It was recognized 
that it is the intimate union of knowledge and its 
application which keeps education vital. This 
dual nature of education implies another important 
aspect of learning - the willingness to experi- 
ment. Experiment is absolutely essential in 
helping us avoid the latent self-deception c* 
knowledge untested by application and in arousing 
our curiosity to understand the reason behind 
observed practice. "Lehr und Kunst" is an 
expres -ion of the binary nature of education - a 
property which is essential if it is to remain 
authentic and vigorous. 

In the late 1300's the union of theory and 
practice at UP1 led to what was then a completely 
unique educational program - a combination of 
scientific and technical studies with practical 
ru-'K in inodel industrial shops. It formed the 
educational base for many engineering schools in 
tlie United States. As the industrial revolution 
evolved, engineering education changed and the 
• >:iginal W- V l concept gradually lost its unique- 
nt. =?s. Howwe. . the force of .its binary concept* 
remained as a "d" at'ional ..nperative. 

We now rec ay n i z e r ha t t he pu s t -U r o r 1 d Wa r 1 T 
era has been one of major clia. ;e for engineering 
education. The ti.o dominant developments have 
been (1) the introduction of a greatly enhanced 
level of theoretical content and (2) the creation 
of relatively large graduate programs based on 
research. Thus, in lucent times engineering 
education lias witnessed a trend in which theory 
has become Jom inant . In fact, some educators 
bi licv that the desired balance has been lost 
an.i ,m intellectual aristocracy has been estab- 
lished in which knowledge has been elevated far 
■•'hove experience and experiment. These two major 
developments were simply superposed on the tradi- 
tional structure and practice of engineering 
edueat ion . 

It is out of this background that in 1 WPl 
embarked on a complete arm systematic revision of 
its traditional approach to undergraduate engin- 
eering education. The initiative! for change cair.o 
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from faculty d issat isf ac t ion with the way tradi- 
tional cur ricu lar rigid ity sapped student motiva- 
tion and initiative. There was a growing concern 
that engineer ing and science students were so 
constrained by the requirements uf an impersonal, 
lockstep system that their full development as 
individuals was not being achieved. There was the 
further concern that the traditional system 
encouraged a passive mude of education which was 
inconsistent with the lifelong learning needs of a 
modern professional. 

The gap between the existing state and the 
desired learning^ environment was summarized in the 
following manner . 

"No one ever questioned the need for a 
firm foundation in science and engin- 
eering fundamentals; but beyond that a 
number of paradoxical situations 
appeared. A rigid academic program 
offered little opportunity for the 
student to assume responsibility for 
defining personal objectives, yet imme- 
diately after graduation the individual 
had to assume total responsibility. 
Courses developed long, narrow corri- 
dors of knowledge, while professional 
practice required integration of know- 
ledge. The classroom experience was 
basically passive, although professional 
practice required self-activation. In 
the academic setting, the student was 
usually an isolated learner, but engin- 
eering practice involved personal 
interactions, shared experiences, and 
effective comnuinica t ion . " 

It was out of a desire to reconcile these 
contradictions th, L, after two years of intensive 
planning, the WPl f acul :y in 1970 Introduced ity 
new philosophy of learning, now widely known as 
the "WPI Plan." 

This Plan utilizes knowludge-b .sed courses, 
but it places a heavy emphasis on experiential 
learning through the use of projects. Students 
must assume significant responsibility for 
planning their program*;, they must demonstrate 
that they can learn on their own, and that they 
can translate their learning into worthwhile 
action. Thus, Worcester Polytechnic Institute 
introduced an educational reform which gave a new 
and vigorous interpretation to the concept of 
binary education. The strength of the WPI Plan 
lies in its assertion in new form of the basic 
unity of knowledge and practice. 

A Uni que Educational Program - The WPI Plan 

In order to translate the above .objectives 
into a comprehensive, flexible educational pro- 
gram, four bachelor of science degree requirements 
were specified in the following manner: 

1. A qualifying proioct dealing with a pro- 
blem in one's major field (MQP) - k ./ear 
equival en t ; 



2. A qualifying project relating science 
and technology to societal concern and 
human need (IQP) - *£ year equivalent; 

3. A sufficiency minor in an area of the 
humanities which requires a degree of 
concentration on the area - ^ year 
equivalent; 

4. A competency examination in the major 
field of study - 1 week duration. 

Clearly, these degree requirements represent 
a significant departure from traditional gradua- 
tion requirements, which usually take the form of 
passing a predetermined sequence of courses. Al- 
though the passing of courses is no longer suffi- 
cient for graduation, courses still provide the 
major formal means of transmitting information. 
In addition, there is an unmistakable emphasis on 
experiential learning through the medium of pro- 
jects and performance as measures of success. 

The full impact and meaning of the above 
degree requirements can only be understood through 
a description of their implementation. 

1. Major Qualifying Project (MQP) 

This project must deal with the stu- 
dent's major area of interest and it 
is intended to translate theoretical 
understanding to practical application. 
Projects are selected by the student 
and a high degree of individual ini- 
tiative and self-motivation are re- 
quired in project definition, devel- 
opment and completion. The students 
work uiu'er the guidance of a faculty 
member. Al.rhuugh many significant 
projects have been done alone, usually 
the work is done in teams of 2 or 3 
students so that the opportunity is 
provided for learning and leadership 
in a group setting, 

A most important feature of the nro- 
ject approach is the incorpora^. o» 
of real life, off-campus aituations. 
A great effort has gone into the 
creation of projects which are carried 
out at neighboring industrial company 
locations. About 250 students per 
year participate in such projects and 
a very close and constructive 1 { lison 
exists between faculty members and 
industrial practitioners. When a 
group of projects at a given company 
reaches a critical size, a corporate 
Project Center is identified in order 
to facilitate the relationship. 

As indicated above , a significant 
block of time is devoted to the MQP. 
Each project includes a carefully 
planned, documented, and written 
student proposal (including costs) 
before work is initiated. Oral and 
written progress reports at specified 
times are required, A final report 
that is well wrifen, carefully docu- 
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merited, and acceptable to both 
campus and off -campus advisors i« 
tlie culmination point for the MQP. 

Interactive Qualifying Project (IQP) 

The purpose of this project Is to 
relate Science and technology to 
societal concerns and human need. 
Hence, the word "interactive" is 
used to describe the intent. While 
traditional engineering curricula 
require a nominal number of courses 
in the social sciences and humani- 
ties, the integrative, interactive 
experience is usually missing. Thus, 
the IQP is a direct attempt to rectify 
this deficiency. As with the MQP, 
students are required to select and 
define their projects. Small group 
work is encouraged. Although both 
technically-based faculty and social 
science or humanities faculty are 
encouraged to lead interactive pro- 
jects, clearly, this requirement 
provides the opportunity for the 
social science and humanities faculty 
to f>articipate directly in an impor- 
tant aspect of the educational objec- 
tive. 

Again, the use of off-campus project 
sites is encouiacp . u 1 V?i has created 
a network of su^h : j.-.-d a\ Here* how- 
ever, the cuupling • *1\ pub 1 *c or 
civic organization? ■ U f o* -a.**. ** d* 
some aspect of tl.». *rv * ;oce b f . :wtii»n 
technology and lh.3*i./ t'-ichnuj «jgy 
and liuman values-, Btivi. .^j of the rich- 
ness of opportur.it j ' a at concentrated 
public agency sites, WPI has established 
a Project Center in Washington, D. C. 
Students and faculty advisors based in 
Washington do their projects in affil- 
iation with such Federal agencies \s 
the Department of Transports, ion, 
Housing and Urban Development;, HeaJ i !i, 
Education and Welfare, and t\*v Nati' al 
Science Foundation. Closer to home, 
■project teams aru doing interactive 
projects with private and public agen- 
cies at the state and local levels. 
In order to provide a roordinating 
n.echanism, the interactive program is 
operated through a Division of Inter- 
disciplinary Affairs on the WPI campus. 

The IQP also requires a significant 
block of time and the planning, pro- 
gress evaluation, documentation, and 
reporting procedures are equivalent 
to those of the MQP. 

Tlie Interactive Qualifying Project 
recognizes in explicit terms the 
importance of tinder stand ing and con- 
structively integrating the technical 
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and societal aspects of modern society. 
1 t also recognizes that , although 
engineers and scientists must be well 
grounded in their technical special ties , 
it is very often non-technical factors 
which constrain, dominate, or control 
tlie final decision making process. 
Clearly, this dimension is of great 
significance in both the formative, 
subsequent lifelong career develop- 
ment, and leadership stages of engin- 
eering professionals. 

3. Humanities Sufficiency 

The structure of this requirement* 
is based on the assumption that it 
is better to develop deeper u* Jer- 
standing in at least one area of tlie 
humanities than to have an introductory 
view of many. To this end, tlie student 
selects five thematically related 
courses, and in a sixth course conducts 
an independent study based upon a uni- 
r ving theme of the selected courses. 
" tentatively , the student may prefer 
tu develop the equivalent of the course 
materia"! entirely on his or her own, 
through independent study. Suf f icien- 
cies have been done in history, phil- 
osophy, languages, literature , music , 
and iro.T.a. In some cases the suffi- 
ciency involves the role or influence 
of science or technology in the human- 
istic field. 

The purpose of the focused, in-depth 
study of a humanities area of the 
student's choice is to help them 
acquire the information, skills, and 
frame of reference so that in their 
final independent work they can 
escape the relative passivity of 
course work and begin to exercise 
their own creativity and insight. 
The Sufficiency is intended to give 
a "sufficient" background and over- 
view to enable students to comprehend 
how the mind functions while appre- 
ciating, criticizing, and creating in 
the humanities. The process of cours* 
study, in which eacli student selects 
an individual sequence of courses, 
and the final original essay are 
intended to foster for engineering 
and science students a commitment 
to lifelong learning in the humanities. 

4. Competency Examination 

Competence in tlie student's major 
field is, of course, the sine qua non 
for any student of engineering and 
Science. Course and project work is 
intended to provide the necessary 
foundation in theory and practice, 
but a final competency examination 
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emphasises the Liducat lunal lm|v rtanee 
of a comprehensive understanding 

The competency examination Ik an 
extended teat in which the student 
ia assigned a complex problem similar 
to one ariaing in a job aituation. 
The student has access to reference 
materials, computer faci .ities, 
library, laboratory, ana faculty 
aasiatance aa would be the case in 
a real life poaition. At the end 
of an aasigned period a written 
report Summarizing the analysis 
and conclusions ia made to a faculty 
'examination committee. An oral exam- 
ination follows in which the student 
defends his method of approach, 
difficulties encountered, limitations, 
of fundamental principles, alternatives, 
and final recommendations. The com- 
petency examination is designed to 
test for an understanding of relevant 
methods (both analytical and experi- 
mental), resources available, funda- 
mental principles, as well as current 
techniques which can be brought to 
bear in solving a technological 
problem. The process is not only a 
comprehensive, integrating experience 
but it also provides a bridging 
experience for the individual from 
the student role to that of a begin 
ning professional. 

The four degree requirements describe ibove 
contain substance of WPI f s binary concept of edu- 
cation. As can be seen, they represent a major 
reform of engineering education. What cannot be 
described here in any adequate detail is the 
impact which such a program has on an nculemic 
institution. Tremendous enthusiasm and energy are 
released by faculty, students and administrators. 
However, the hard work of implementation requires 
dedication and commitment to change - in the role 
cf faculty, in course content and format, in 
teaching methods, in departmental and faculty 
interaction, and in the modification of adminis- 
trative and logistical support systems. An appre- 
ciation for the scope of the change can be gained 
by realizing that Major Qualifying Projects, 
Interactive Qualifying Projects, and Competency 
Examinations must be provided for the approxi- 
mately 400 degree candidates each year. A partial 
listing of institutional forms and support struc- 
tures ^hich have been implemented are given 
below. 

School Calendar - Changed from two semesters 
to four terms each academic year. This permits 
concentration on fewer courses (going from four to 
three) and provides much greater flexibility for 
project work. 



Advlalng SyHtem - An extensive system of 
faculty advisors wan developed to help Htudents 
plan their individual prngrama. The system Is 
presided over by a Dean of Acudemic Advising and 
a faculty committee. 

Project Center - Headed by the "Dean for 
Projects" this center was ^Htahlished to provide 
help to atudenta in virtually every aspect of 
project work. It acts in a facilitation mode 
between students, faculty and outside agencies and 
maintains an active project network. 

Washington Project Center - An off-campus 
academic base was established for public sector 
project work in federal agencies as described 
earlier. 

Grading System - Changed from the traditional 
numerical or letter grades to the three basic 
grades of Acceptable, Acceptable wirh Distinction, 
or No Record. The idea is to encourage study for 
the sake of understanding by deemphasizing 
detailed grades. 

Di vision of Interdisciplinary Affairs - 
Created primarily to provide resources and program 
opportunities for faculty and students to work on 
interactive, multi-disciplinary projects. 

TV. Studio - A major facility was equipped 
with modern recording and playback equipment. A 
campus-wide, closed-system T.V. network supports 
all instructional modes. 

Library - Expanded holdings in books and 
especially nonprint materials such as government 
publications. Extensive videotape library and 
individualized viewing equipment. The library 
also maintains over 2500 completed MQP and IQP 
project reports. 

Ton: f uter Facilities - A first rate regional 
computirg center with expanded hardware and ser- 
vice. 4 :. Two large computers service records and 
business needs and a time sharing system supports 
learning and project requirements, A computer- 
controlled Gtudent registration system assists 
program planning and faculty advising. 

Transfer of Knowledge - Some basic courses 
shifted to a self-paced, mastery-oriented format 
using Individually Prescribed Instruction (IPI) , 
learning manuals , T.V. tapes, computer programs 
and other teaching aids. WPI faculty have made 
over 1,200 videotapes as integrated supplements to 
ongoing courses and the library registers over 
15,000 student viewings a year. Advanced students 
are encouraged to tutor other students under 
faculty supervision . 

Clearly, to fully implement such a program 
an institution must possess flexibility, the 
resourcefulness to adapt to new and unforeseen 
circumstances, and the willingness to adopt new 
academic support structures. 
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Kelatlon to Lifelong Learn U \& 



Uef oruncua 



Underlying thu WPI Plan Is thu fundamental 
premlnu that education ulunild last a lifetime In 
thu sense thnt It should promote learning haw to 
learn. This premise is both explicit and Implicit 
in the four major decree requirements, as well i\a 
in the Institutional academic program support 
atructurea, It ia recognized that the knowledge 
explosion and the pace of technological change 
combine to create an almost impossible task for 
traditional education. ' Aa we try to fit more 
and more into a highly structured curricular for- 
mat we reach the limit of diminishing retuti-s. J 
In addition to the ohstacles created by the 
obsession to dispense ever increasing content, 
there is the educational imperative to prepare the 
student for professional practice and leadership. 1 
Engineering education must seriously examine the 
career requirements of its graduates and it should 
adjust its programs to support important profes- 
sional functions. Ce cainly engineering compe- 
tence and expertise are necessary. However, there 
are other ingredients which are vitally important, 
yet traditionally they are given very little atten- 
tion. Tlie most important of these are: 

- Exposure to practice including the 
post-technical functions, 

- Management of human resources, 

- Economics and the role of finance, 

- Communications, 

- Initiative and creativity, 

- Interpretation to the nonspec ial ist 
and public sector, 

An educational imperative resides in these and 
related areas, and it Is by incorporating such 
material in our education that we will give meaning 
to the professional dimension. Again the WPI Plan 
attempts to incorporate each of these professional 
components in its program. In so doing, it inte- 
grates important lifelong learning considerations 
in the engineering undergraduate experience. 

Individual responsibilitv for learning, 
required professional experience, and performance 
criteria for graduation are the key ingredients of 
the undergraduate educational program at WPI. In 
concept, they are fully consistent with the objec- 
tives of lifelong learning and they provide a base 
for a lifetime commitment to continued learning in 
support of human development. WPI has introduced 
a major educational reform by asserting in new form 
the basic unity of knowledge and practice. Pro- 
fessional engineering schools and institutes have 
a great opportunity in adapting this concept of 
binary education to the unfolding advance in man's 
knowledge and social development. 

February 1979 
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and Dean, CjIIuhc of Engineering 1972-78. 
President Worcester Polytechnic Institute 1978-. 
NSF faculty fellow Stanford 1958-59, NSF senior 
fellow Swiss Federal Institute Tech. 1964-65. 
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Editors Note 

Because paper was changed at last 
minute picture and bioqraphical sketch 
of Francisco Be It ran precedes his paper 
which begins on page 250. 




FRANCISCO A. BIXTRAN, Technical Auxiliary of the 
Subsecretary of Public Works in charge since 1972 
of the Continuous Education Program for Engineers 
at the Secretary of Human Settlements and Public 
Works, Civil Engineer bachelor degree from the Na_ 
tional University of Mexico. Member ASCE, Cole- 
gio de Ingenieros Civilcs de Mexico; Asociacion - 
Mexicana de Vlas IVrr^stres; Sociedad Mexicana- 
de Ingenierfa Economics y de Costos; Sociedad de 
Ex-alumnos de la I'acultad de Ingenierfa; Legion de 
Honor Nacional Mexicana; Presjdente del Comite - 
Organizador de la III Reunion An-. - ' de la Asociacion 
Mexicana en Vlas Terrestres. ,' . »■• "cchnl - 

cal and Continuous Education h.tca - 

tions. Advisor of several profit. ^es, - 

Member of the staff of three con;. ,.■ ^.nies. 

Most recent publication "The requi. = * -x an 
efficient Program of Continuous ann '■ . ».. nt Edu 
cation to get a better development l' >V Country, 
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THE CONTINUING EDUCATION 
IN THE SECRETARIAT OF 
HUMAN SETTLEMENTS AND 
PUBLIC WORKS OF MEXICO 



Ing. Frnnoiaco A. Doltrnn llliallturrl 
S.AH.OP. 

Sub aocrotariq do Ohm Puhllaaa 
Mexico 



Todo sor humnno inovitablemonto roquioro do un procoso do 
educacidn continuu, clebido n quo » ivimos on un mundo quo com- 
bia coruuantomentci, los iiKlivjduos tienon quo considorar su adap- 
taci6n a nuevos aspectos de recreaci6n, cultura y superacion per- 
sonal 



El desarrollo cientifico y tecnologico plantea la necesidad de 
mantenerse al di'a en tecnicas y mdtodos que se modifican a veloci- 
dades extremadamente aceleradas. 



Evidentemente los seres humanos deben mantener una actitud 
de educacion permanente, que no solo debe ser caractenstica de 
profesionales o de beneficiarios de estudios universitarios, ya que 
es obligacion includible tanto personal como a nivel institucional, 
evolucionar y alcanzar di'a con di'a metas maselevadas que conduz- 
can a la superacion del individuo, de su familia, del grupo social al 
que pertenece y del pais en el que habita. 

Ta evolucion gradual en el desarrollo socioeconomic© de la Re- 
public Mexicana motivo que, desde el aMo de 1925, la entonces 
Comision Nacional de Caminos, actualmente Secretan'a de Asen- 
tamientos Humanos y Obras Publicas, propicie y patrocine la for- 
macion de especialistas en las diversas actividades de la Ingeniena 
que, por las funciones que le competen, debe llevar a cabo a nivel 
nacional. Es asf como en el ano de 1959 bajo la denominacion de 
Secretan'a de Obras Publicas, patrocind cursos de especializacion 
en vias terrestres que se efectuaron por conducto de la Pacultad 
de Ingeniena de la Universidad Nacional Autonoma de Mexico. 
Estos cursos se impartieron hasta 1972, ano en que se implantd 
un programa de capacitacion para todo el personal que integraba 
la mencionada Secretan'a para lo cual se le dividio en tresgrandes 
grupos: Obrero, Administrative y Profesional; habiendo delegado 
el Titular del Ramo en el Subsecretario de Obras Publicas, la res- 
ponsabilidad de llevar a cabo el program? correspondiente al grupo 
profesional. Durante el pen'odo de 197(MS76, el mencionado pro- 
grama de capacitaci6n a nivel profesional, incluyo 44 diferentes 
cursos impartidos a 6,129 asistentes. Dichos cursos se dividieron 
en: 

a) Cursos para personal profesional de nuevo ingreso. 

i 

b) Cursos de actualizacion de profesioni^as con elevado mdi- 
ce de obsolescencia del conocimiento. 



Evory human boing Inevitably roqulros of q continuing education 
process, duo to tho fact that wo live In a continously changinu 
world; Individuals must consider their adaptability to now aspects 
of recreation, culture and personal Improvement, 

The scientific and technological development makes It necessary 
to be up-to-date on techniques and methods that are being modified 
at extremely acceleratod speeds. 

Obviously, human beings must keep a permanent education atti- 
tude, which must be not mily characteristic of professionals or of 
beneficiaries of university studies, because evolving and reaching 
day after day higher goals that lead to the improving of the indivi- 
dual, his family, the social group he belongs to, and the country he 
lives in, is an unavoidable duty both in personal and institutional 
levels. 

The gradual evolution in the socio-economic development of 
the Mexican Republic, caused that since 1925, the Highway Natio- 
nal Commission nowadays Human Settlements and Public Works 
Secretariat (Secretarfa de Asentamientos Humanos y Obras Publi- 
cas), favored and sponsored the formation of specialists on the 
different activities of Engineering, which carries out specific func- 
tionsof specialists on the different activities of Engineering, which 
carries out specific functions at national level. 

For this reason, in 1959, under the name of Public Works 
Secretariat (Secretan'a de Obras Publicas), it sponsored specializa- 
tion courses on Road Design, held through the Engineering Faculty 
of the Universidad Nacional Autonoma de Mexico. These courses 
were given until 1972, year in which a training program for all the 
personnel integrating the above-mentioned Secretariat was establish- 
ed. 

This program was divided in three great groups: Workers, Admi- 
nistrative Personnel and professionals; the Minister delegated on 
the Under-Minister of Public Works, the responsability of carrying 
out the program corresponding to the professional group. During 
the period 1970-1976, the mentioned training program at profes- 
sional level, included 44 different courses given to 6129 attendants. 
Such courses were divided in: 

a) Courses for profesional personnel recently hired. 

b) Actualization courses for professionals with high rate of 
knowledge obsolescence. 



c) Cursos de especializacion. 

d) Cursos para apoyar el desarrollo de maestrfas. 



c) Specialization courses. 

d) Courses to assist in masterships development. 
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I'or la iimuutiincM i|ut' ha tannin til c*/w> (7*> <wnntfi/,icion ifa 
voniMifwunfos, w tkiscnlutn hiuvimiuntu Ins twircM^Mtri^tiiurH y waul- 
tmlos ohtunidos on los Hi gni|itm (|u»> con una ««siitiit*uc:j«i i|u 3f>y 
profwiwmhis, so ban in iuur*uU< ♦* I" l»»>hu, I hi<» so cuntiitltiHt <|iu> m 
unii do km uccionos nufe iiusitiviis. i|uu al iuu<il tput nl curso tin utipu 
ainlUwion mi Vuw Torrtitirui, lut pormitUlo cuhiii un<t du Imu giim 
(Ihh futctmiilmltm do rocurnotj huniiinofi quo os la ffirnt«ir.ii1n du lo>, 
cuittlios diructivoti, 

l.slu i:uraii, w llovo o i:«tl>o con l«i coluboimilt'm ilol ronho do 
Eiluuii»i6n Cnniimui do l<t Division do l*. smiling SupmoitH dc la 
Fauultail do Inuoniordi do la Un|vorsi<I.Kl Ndntwi.il Autonuma do 
Mrixioo, tiunu un isnntunidu uurricul<ir <|ti" luu intotinuln a futrtir do 
un cnnso ito noousidmlui a cubrir, roull/in»n con In ayuda <lo Ion (II 
rmuivo'i (Id la 5omsliin\i y ilo lo Instituukm lilucatjva nmncinnada, 
y anali/.ulu mmlutntu un modulo do Ingonioi ia do Slstoimm, (pto 
lUMinilH'i optiml/ar lua ruuiltwlns. 

El nrOHruiitti do roforoncia no so opera con un subsidlo nspucial, 
sino con foiulos y rucursns federals do ki par lid. i Esturiios y Pro- 
yuctos, del prusupuosto osignada a In Sri rotor in. 

Los rcimisitos uuose ostablocioron para selcccionar a los posihles 
asistentes nl curso, fuoron los siyuientos; 

1- Holier ustudiado on una institution cle educacion superior, 
en la rama do Ingimiena Civil. 

2- - Tenor una odud minima do 26 afios y maxima do 55, 

3- Ser propueslo por su jefc inmediato como candidalo al 
curso. 

4- Ocupar el cargo de Rosiclonte cle Obras, su cMjtmalonte o 
jerarcuu'a superior. 

5- Toner mas de 5 anos cle hnber final izado los esludios pro- 
sionaies. 

15- Toner mas do clos anos do haber ingrosado a la Secretarfa. 

El objetivo cle esto curso ha sido el de propiciar la actualization 
de conocimientos do los asistentes r ^onto en sus aspectos tecnicos 
como en el de relaciones humanas. a traves de una informacion 
transmitida por oxperlos on cada una de lasmaterias cjuo integran 
el curso, las cuales se imparten en forma teorico-practica, progra- 
mando ejercicios y problomas c;ue los asistentes desarrollan indivi- 
dualmente o en grupo. 

La evaluacion del trabajo personal se ha hecho a traves de la par* 
ticipacion de los asistentes en las diferentes actividades docentes, 
sin asignar calificaciones especfficas, ya que a! termino del curso se 
les otorga un diploma de asistencia. con el que acreditan la curri- 
cula del curso. 

Como esta evaluacion es subjetiva, al concluir el XIV grupo se 
estimo convenjente realizar una investigation psicopedagogica?con 



Duo to tho irnimrtMuon nl Hut actualiiMdon knowltfdqu coarse, 
(ho chanMHoristic.', and m >$u\[* ubtaliun! from tho Hhjroupa int'Wit- 
ud tip tn tho protiuni lime, with tin nHtindiini.fi of nb2 nrofussiomils, 
miii hriofly dowrjlitM Thta j$ (:on;tid<)ri)d in r»<i n\m of tin ntim 
pntiitivu aollons .vln. I, .tn vvull an tho ^nioialuotlun umirw on llnod 
hhii allnwod »u nw\ una of iho roo^l Iinpoilitid noodfi of 
human n»uuim)s, wlu,:|| U (ho formation of oxiiouMvit Mdff, 

Thl*i ootinio In minimi out with Iho nnupoiiiiliHi ol tho Cuniur 
for Contlnolnn I'lluoiitlun of tho Division t)f Uuivorsity Studion of 
tho School of l:nij. nourlng of (ho Ndlloiiu 1 Atoonninotm Unlvornlty 
of Maxlco (Cuntio cli) RlucacliSn Contlnua do In DivlHl6itdo Estu- 
dlou Supnrloruti do la Pacultad do Intionlona do la UNAM) It hm a 
eurrloular content which has boon IntiifirAtuil solocting provlnualy 
tho noods that had to ho covorod and roall/od with tho nsflUUinoo 
of tho Diroctnra of tho Secretariat and of tho above mentioned 
Education Institution, and analUod through on onijinoorlng syiitom 
model which enabled tho optimization of rosultii. 

Such program is flnancocl with funds and fodoral ruBouicuH <tf 
the Studios and Projects nsslgnntont, from tho budget assigned to 
the Secrutariat and not us a special subsidy, 

The requirements established to soloct tho possible attendants 
aro tho following: 

1- To have followed studios in a superior educational insti- 
tution, in the Civil Engineering branch, 

2- Minimum age of 26 and maximum of 55 years, 

3- To be proposed by his inmediate commanding officer as a 
candidate to the course. 

4- Have the charge of Resident of Public Works, its equivalent 
or a more important charge. 

' ,ve years at least should have passed after completion of 
It orofessional studies. 

o i wo years or more of having entered the Soeiotoriat. 

The objectives of this course have been to favor the knowledge 
actualization of the attendants, both in technical aspects and in 
human relations, through an information transmitted by experts 
in each one of the subjects that integrate the course, which are 
given in a theoretical-practical way, by programming exercises 
and problems to be solved by the attendants individually or in 
a team. 

The evaluation of the personal works has been achieved through 
the participation of the attendants in the different teaching acti- 
vities, without assigning specific notes, because at the conclusion 
of the course the attendants receive a diploma, which accredits 
their attendance. 

As the mentioned evaluation is merely subjective, at the con- 
clusion of the XIV group it was considered convenient to realize 
a psychopedagogic' investigation, in order to accomplish an effi- 



ETAPA: 1 " ETAPA: 1 

PROYECTO: IPSCCEC - 75 PPOYE*- ► J 1^7 1 \ - 75 

Gabriel Vazquez F.. A1<!) t mtlro Cintd. Fernando Sarmiento. Bill L, Hopkins Gabriel Vazquez I ., Alejc -tdro Cinta, Fwnarulo Sarmieitto, Bill L. Hop- 

V Juan Jose Sancr^ S. kins y Juan Jcv S^rhe'z S. 

1979 WORLD CONFERENCE ON CONTINUING ENGINEERING r ;;U . >T l OIM PROCEEDINGS 

25] 

233 



ERIC 



nhjoto dn llovar a t>tihn una rotmaimmmaoion nficft/ (|uu puriHi tiur»i 
luiw los. n|ii9im ill cuntonidn y dosificaoion dn la onsoriaiwd, I oa 
result ados ohtonidusi rondujiirnit a las, loennnmdaojnnns fliuuioiitos: 

1 St i M»t|»l|tMtl tiishiMUlH/tll lo* do iiMUfllU tihpiU:| f j 

on y Inu ol>|tMivnti do MiMtindi/Hji* y *-unnuiiriM Iciti opnrtHfii* 
moiUu «i los ot»tudiantos. 

- 1 Aplinar ountiianttimtmto uviihuiciiinun, 
I) Dividh Ion cuihuh on nm<Ki<lu>,. 

4 Orlnntar la aetuaoion do ins pfotosnios Iruniu <il urupo. do 
till manora quo 'in luurti una mayor partioipaokin do Ins n>, 

b Sistomati/ar Ids proendimionton dn supervision para mojo- 
rar la rotrnallmontaclon y moiivaoion do los partioipnntos, 

Asimismo, sn inviistlun uniw Indus Iuh pai tioipantos, profosnrns 
y alumiH)», ol trirmino do cot In uno do los cuisos; 

a) tiiinaiU) ideal del urupo; 

b) duracidn du la curricula; 

c) intunsidad do la dosificuclon; 

d) opinion sobre In oficioncia y u f jc<ici <i del sistoma. 

Los resultndos indujeron a: 

1- Reducir ol numero de materias, do 22 (Cuadro No. 1) n 17 
(Cuadro No. 2). 

2 Reducir ol numero de horas de exposicion, de 480 a 325 t 

3 Modificar ol sistema de inmersion, reduciendo la dosi fica- 
cion de la ensenanza de 8 a 6 horas diarias con trobajos y 
estudios a real i/nr fuera de las aulas universitarias. 

4— Robustecer el contenido de las materias del campo huma- 
nfstico que tuvioron mayor acoptacion. 

En la metodoloyi'a so utilizaron tecnteas neun'sticas para la va- 
luacion tanto por parte de profosores y alumnos, como por parte 
de los jefes inmediatos que reportan modificacion de actitud y efi- 
ciencia en el trabajo. 

Conviene destacar on la experieni:ia que nos ocupa, por ser tam- 
bien un caso unico, ef curso de Tecnolugia del Concreto Hidrauli- 
co t cuyo contenido se definlo despues de llevara cabo un censo de 
los defectos y errorc~ detoctados en i!r, ( :nas obras que fueron con- 
tratadas por la Secret jr. "e y ropOi id'Joi nor supervisores de residen- 
tes, residentes de zona y jefes de departamento. 

En la Investigation curricular de este curso intervinieron seis es- 
pocialistas para cuya seleccion fue requisite que contaran con mas 
de diez anos de experiencia profesional, mas de cinco anosde ex- 
periencia docente y que estuvieran al tanto de los ultimos avances 
en !□ materia. 

El material didactico utilizado incluyo apoyos audiovisuales (]ue 
facilitaron la exposicion de los profesores, logrando asi' una conti* 
nuidad en el contenido y una dosificacion de la ensenanza baio el 



cjnnt backfoodintj thin would ulluw to nmKn iho niiotiMary adjust- 
monis In ihn content mid dosification of thu lonotilnq, I ho obtain- 
od insults lod to thu follnwlnii rooomondations: 

1 Spocifio study pnu|iams find loamiiuj (itijootivos, Should ho 
&ystiwmti/nd .mil inranli. d lo tho mudonts in duo tit mm, 

2 rvnhmiioiis should ho constantly iippllod, 

>\ I ho course should hn divided into units, 

4 Thu professors Intervention towards tho class should ho 
nriontod in order to obtain a wido participation of tho 
atudontu, 

li Supoi vision prnc.oduios shniild hn syMumatUud in order to 
Improve tho attendants back lending and motivation, 

At tho conclusion of each course, ait Investigation arnomj nil 
attendants, piofossors and trainees was made concorninij: 

a) the optimum f\un\l)er ol attendants to each yrou[j; 

I)) tin. 1 optimum duration of each course; 

c) the optimum intensity of tho information to bo proportion- 
ed; 

d) opinion in regard with the effectiveness and the efficacy 
of the system. 

The results conducted to; 

1 - Reduce the number of subjects, from 22 ( Table No. 1 ) to 
17 (Table No. 2). 

2— Reduce the number of class hours, from 480 to 325. 

3— Modify the immersion system, reducing the dosification of 
teaching from 8 to 6 hours daily, with works and studies 
to be realized outside the university classrooms. 

4~ Strengthen the subjects cor.ient in the humanistic field 
that had more acceptance. 

In the methodology, heuristic techniques were for theevaluation 
practiced by professors and students, as well as by the immediate 
commanding officers, who reported a modification concerning the 
attitude and efficiency in work. 

It is convenient to emphasize the course on Hydraulic Concrete 
Technology , because the experience that occupies us, is also a sole 
case, which content could be only defined after having achieved a 
census in regard with the defects and mistakes detected in some 
works contracted by the Secretariat and reported by resident 
supervisors, zone residents and heads of offices. 

Six specialist took part in the curricular investigation of this 
course, and for their selection it was required to have at least 10 
years of professional experience, more than 5 years of teaching 
experience and to be up-to-date in the last developments on the 
subject. 

The didactic material used included audiovisual means, which 
facilitated the professors expositions and allowed the continuity 
of tne content and a better dosification of the teaching under the 
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nUtt'imi do inmtMttinii, run objuto ifu iinptirtir u$t» cot so on dos 
(li'os, non H horns tlwu.n itu t)xpusici6n i Jinintu. 

Siu sulminjoniiron suis ruuionui dol \h\k \\m\ intuurar \\n\\m 1:011 
iinn iisistmwiii minima dti 40 alumna y miWinui itu 75, 

Ui oslstunnin total ruiiistrmlii tin Ins suis rouionos dnl puis Km do 
iilonmos. 

I\trn. uviikuir 1111 formn mris consistent!) ul rosultiiilo du cursos do 
wUii mmiriiluiti, so lluvo n culm unn Invostiuiicion pslimpudauogica 
nn 1 Ins do los cjrupos formndos. A In mi tad do cisistuntuH do! primor 
iirupo, so los u()lico unn propruolin y u In totalidiid unn posprnoha. 
Con huso on los rusoltnrios, so ptulci ohsorvar quo |a mitad dol (jru- 
po quo no fuo sonmtido n In propruohn, tuvo un incromonto do 
conacimiuntos del 2ft% , mientras t|uu n los quo si' so losapllco In 
propruobu, tuviuron un Incromonto Jul 4B'/f . 

En ul soijundo urupo, nl quo on su tolnlidad so iiplicb la preprue- 
ba y In pospruuba, se reporto un incromonto do informacion dol 
59% . La opinion do los asistentes, rcspucto a oste cur so y a los 
instructoros, so vortio en formns con uscala 1 a 5 y ul rosultado de 
ostn, para los factoros muncionados, fue ol siguientu: 

a) El curso lo consideraron posi tivo, ya que lo califjcaron cer- 
ca del puntaje D. 

b) La cantidad dc trabajo sc mantuvo cerca del puntaje 3 (re- 
gular), aun cuando la tendoncia era clasificarlo como "de- 
masiado". 

c) La clasificacion. respecto a la rapidez con la que se impartio 
la informacion, un general, fue cnlificada como "demasiado 
rapida". 

tn un nivel mas avanzado se hallo el Taller Intensive en Tecno- 
Io<;k} rie fa Enseiianza+E\ objetivo general de este taller fue el fa- 
imliari/ar a los participates con los procedimientos docentes mas 
rorir jjtes y de eficacia evaluada y, adiestrarlos en el uso sistematico 
de dichos procedimientos. Especialmente, los nropositos fueron 
los do entrenar a los participantes en: la confeccion de objetivos de 
ensenanza para sus respectivas especialidades, el uso adecuado de 
principios del aprendizaje en la elaboracion de materials de estu- 
dio, el incrcmcnto del rendimiento del alumno con base en algunas 
caracten'sticas do la intenccion personal, el uso de una distribu- 
tion Luidadosa do las actividados docentes en el tiempo y algunas 
tecnicas do organization conceptual en exposiciones orales, entre 
otros. 

En su desarrollo se elaboraron dos tipos de presentaciones 
audiovisuales. Las primeras contonian una serie de descripciones e 
instrucciones para la confeccion adocuada de objetivos instruccio- 
nales uficaccs. 

Las segjndas comprendian la descripcion programada y ejempli- 
ficada lb la aplicacion de diez estralegias de altn eficacia para las 
exposiciones orales en la doconcia y en la preparacion de cursos. 



Imniorslof* ;,,<• urn; this onnhlod the course to Inst only 2 days, with 
H hours of daily diroct opposition. 



fo ovnlunto in \\ moro consistont way tho rosults ol this kind of 
course, n psychopodiiunuic lnvosti(jntlon*was carried out In 2 of tho 
groups formed. A previous tost was applied to one half of the 
attendants of tho first uroup and an af tor-tost to all of them. Bnsoil 
Upon the rosults obtained, It was possible to observe that tho half 
of the group that was not submitted 10 the pruvloui tost had 
incronsod their knowledge in 2fi%, while «hose wl" f iri boon sub- 
mitted to it increased In 48^. 



In tho second group, which was t led to the previous 

and tif tor tests, a 59% of knowloi. . was reported. The 

attendants opinions in connect,- m v j course and with the 

professors, was recorded in shnuu*. A n< >r frnm 1 to 5 was esta- 
blished for calification. The Following rusu" >. wore obtained: 



a) The course was considered i r ^ , because it was rated 
near 5; 



b) The amount of work was maintained near 3 (regular), even 
though the trends were to classify it as "to much". 



c) The classification, in regard with the velocity with which 
the information was given, was classified, in general, as "to 
rapid". 



In a more advanced level, we find the ''Intensive Teaching 
Technology Workshop"? The general objective was to familiarize 
the attendants with the most recent and efficient teaching proce- 
dures and to train them on the systematic use of such procedures. 
Specially, the goals were to train the attendants in: the confection 
of teaching objectives for their respective specialities, the adequate 
use of the learning principles for the setting up of study materials, 
the increasing of the students improvement based upon some 
characteristics of personal interaction, the use of a careful distribu- 
tion of teaching activities in time, and some techniques of concep- 
tual organization in oral expositions, among olhers. 

In its development, two different types of audiovisual presenta- 
tions were carried out. The first ones contained a series of descrip- 
tions and instructions for an adequate elaboration of efficient 
instructional objectives. The second ones included the program- 
med description with examples of the application of the ten highly 
efficient strategies for the oral expositions of the teaching and for 
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un la califieaoion. 

En loclos los casos, tanto para el tenia do objetivos comn para ul 
tie ustrategias, Initio porcunlnjos clu ganannias suporioros al 45 r ; . 
Do hucho, todas las calilinacionus de (jananciii clu la pro- a la post 
uvaluacion, uxcepto una, fuuron supuriorus al 60% ; u| rnngo do va- 
riacion aproximada de estos valores clu ganancia (we cle 40 a 90% . 
Aquellas graf icus quu solo muestran los valores corresponclientes a 
alyuno de los registros, ya sea pre- o postevaluacion, su refieren a 
asistentos del curso que interrumpieron sus actividades on por lo 
menos media sesion. Por esta razon no se encuentran disponibles 
los clatos de rundimionto do clichos sujetos. 

De esta manera, la diferencia entre el rendimiento antes de la 
exposicion de los asistentes al curso intensivo, y despues cle esta, 
fuo superior al mencionado 40% , pero en la mayona cle los casos 
esta diferencia supero al 60% llegando en muchos de ellos al 80% . 
Estos resultaclos se refieren a la habilidad que adquirieron los par- 
ticipates para sugerir, bajo condiciones especi'ficas, la aplicacion 
de procedimientos cle alta eficacia docente y la confeccionde ob- 
jetivos instruccionales aplicados a problemas docentes en el area de 
la Ingeniena. Las figuras que muestran dichos rtsutados contienen 
cjraficas elaboradas para cada sujeto. 

En las siguientes diapositivas se llustran brevemente los diversos 
eventos de capacitacion y desarrollo cle personal profesional, lleva- 
clos a cabo en esta Secretaria durante los ultimos ocho anos. En ca- 
da diapositiva se advierte el nombre del curso, las materiasque lo 
integran y los objetivos educacionales o instruccionales que se per* 
siijuen. En su caso, se consignan los principales medios y apoyos 
didacticos. 

En los anexos de este documento se resenan, en forma global, 
los aspectos graficos y los textos que aparecen en las diapositivas, 

Los anterior se ha desarrollado considerando que, de acuerdo 
con los senalamientos del Titular de esta Secretaria y del Subsecre- 
tario de Obras Publicas que, como indicamos,es el encargado de la 
capacitacion a nivel profesional, la educacion continua no es una 
prestacion, sino una obligacion de todos, de funcionarios y de per* 
sonal, para llevar hasta las ultimas consecuencias su sentido pro* 
fundo y humanista en beneficio de todos. 

CONCLUSIONFS 

Los resultados ©btenidos por las observaciones directas y por los 
registros de opinion de los participates, asf como los mostrados 
por 'as evaluaciones, senalan consistentemente que los cursos del 
programa de capacitacion a nivel profesional, son altamonte efecti- 
vos en el cumptimiento de sus objetivos, ya que los participantes 
adquieren destrezas de vital importancia para las labores que les 
son encomendadas. Conviene enfatizar que las actividades y proce- 
dimientos que se llevaron a cabo se derivaron originalmente de in- 



thu prupnrnlion nl lliti caurHis. Such prosontations worn ooinplu- 
inuntod with toxtu and ruiitllnus. «■ wullaswIthllMslgulduslolquou- 
tiunii f f ir unoh part uf llin umwiu, 

In !i(|uru.s I i» 12 thu imprnvutnont of thu nttundnnu* lo thu 
intonsivo course in thu provlnun and altur ovulation concerning 
thu two main nubjucts ol thu workshop is shown, Those mih|oots 
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aniiwurs for each individual, ns thoy wuru rogisturod by two obsur* 
very, in such a way that thu diagrams show, husklus thupurcuntagu 
of thu improvumunt a real ustimation of thu ruliability In grading, 

In all casus, both for thu objuctives and tho strutugius subjects, 
thorn wuru improvumunt poi eun tagos higher than 4D% . In fact, all 
thu improvcniont qualifications from thu pre ions tothu afturuvalua- 
tion, except one, were higher than 60%. ; the approximate variation 
rate of this improvement was from 40 to 9Q r ,i . The diagrams that 
only show the values corresponding to one of the registers, either 
previous ur after evaluation, refer to the attendants to the course 
that interrupted their activities for at least half of the session; for 
this reason there are not available data on their improvement. 

In this way, the difference among t, e improvement before and 
after the exposition of the attendants tu the intensive course was 
higher than the 40% mentioned, but in most cases this difference 
exceeded 60% , reaching in many of them 80% . These results refer 
to tho obtained ability of the attendants to suggest, under specific 
conditions, the application of highly efficient teaching procedures 
and the confection of instructional objectives applied to teaching 
problems in the Engineering area. The figures showing such results 
contain graphics constructed for each individual. 

In the following slides the different training and development 
of professional personnel events, carried out by tins Secretariat 
during the last 8 years can be briefly observed. 

Each slide shows the name of the course, the subjects that inte- 
grate it and the educational or instructional objectives that are 
followed. When possible, the proper main means and didactic 
supports are consigned. 

In the annexes to this document, the graphic aspects and the 
slide texts are explained in a general way. 

The previously exposed idea have been developed considering 
that, in accordance with the appointments of the Minister of this 
Secretariat and of the Under-Minister of Public Works, who, as 
mentioned, is the person in charge of the training at a professional 
level, the continuing education is not a personal benefit, but an 
obligation to all, executive and personnel, to be carried out until 
the last consequences, tu it its deep and humanistic sense in 
benefit of everybody. 



CONCLUSIONS 



The results obtained from the direct observation, the attendants 
opinion and the evaluations, show, in a consistent way, that the 
training program courses at a professional level are highly efficient 
in accomplishing their goals, and furthermore, the attendants 
acquire essential skills, which are very important for the work they 
have to develop. It has to be emphasized that the activities and 
procedures that were carried out, originally derived from methodolo- 
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vestigaciones de alta calidad metodologica, que senalaban en pri- 
mera instancia, tanto su eficacia en !a produccion de resultados 
profesionales como en la optimizacion eficiente de los recursos en 
la instruccion a nivel profesional y superior. 

Todos los cambios registrados en los participantes, antes y des- 
pues de los cursos, produjeron importantes ganancias en las cate- 
gories definidas y en las habilidades adquiridas. 

Cabe mencionar que en el curso de actualizacion de conocimien* 
tos, la convivencia de elementos heterogeneos en edades, ha permi- 
tido que los jovenes valuen, en forma mas real, la experiencia de 
los ya maduros Ingenieros de mas de 25 o 30 anos de ejercicio 
profesional y , a su vez, estos han aprendido a valorar el empuje de 
la juventud de las nuevas generaciones de Ingenieros. 

Por otra parte, se confirmo que utilizar la capacidad instalada de 
las instituciones de educacion superior, es mas redituable que el 
instrumentar cursos en instalaciones que tengan que construirse o 
adaptarse dentro de las dependencias que pretenden llevar a cabo 
programas de capacitacion, con lo que se logra un aprovechamien* 
to optimo, tanto de recursos matariales como de recursos humanos. 

En el curso de Tecnologfa del Concreto Hidraulico, quedb de- 
mostrada la eficiencia de aplicacion de pre- y postevaluaciones, ya 
que con esto se logro un mayor incremento en la informacion de los 
asistentes. Por otro lado, al utilizar terminologia de nueva creacion 
y el concepto de opiniones de patologia estructural, ademas de ser- 
vir como elemento nemotecnico, reafirmo el criterio para la aplica- 
ci6n de conocimientos al evaluar las formas correctas e incorrectas 
que pueden producir, la seguridad o la f alia de una estructura, tal 
como se mostrara en el audiovisual que se presenta al conluir la 
lectura de las siguientes. 

RECOMENDACIONES 

1— Aplicar en cualquier curso que se imparta, una prueba, a 
inicio y la misma al finalizar. 

2— Tratarde implantar un sistema tal, que a traves de las inves- 
tigaciones psicopedagogicas, permita que el alumno se en- 
f rente a situaciones similares a las reales y asi poder, de 
antemano, incluir elementos ma's tecnlcos que eleven la 
eficiencia en la toma de decisiones, esto es, instrumentar 
simuladores. 

3— Destinar recursos suficientes para propiciar la educacion 
permanente de los colaboradores de las diversas institucio- 
nes que tienen encomendados trabajos de Ingenieria. 

4_ Propiciar la investigacion psicopedagogica como retroali- 
mentacion a los cursos que se implanten. 

5- Insistir en la conveniencia de capacitar y actualizar a los 
profesores de cualquier curso. 



gic high quality investigations resulted efficient to produce profes- 
sional results and to optimize the means of teaching at a professio- 
nal and higher studies level. 

All changes recorded in the attendants, after the courses, produc- 
ed important improvements in the acquired skills, for personnel in 
all levels. 

It has also to be mentioned that during the course of knowledge 
actualization, the living together of individuals having very different 
ages, has allowed the young generation to actually appraise the 
Engineers with 25 to 30 years of professional experience, and these 
Engineers have learned to appraise the energy of the new generation. 

On the other hand, it has been confirmed that it is more con- 
venient to give the courses in the already installed capacity of the 
superior education institutions, than to adapt or construct new 
installations to carry out training programs, because in this way an 
optimum use of material and human resources is allowed. 

During the course on Hydraulic Concrete Technology, the effi- 
ciency of the previous and after evaluations could u o settled, 
because they made possible to increase the knowledge of the atten- 
dants. On the other hand, the use of new terminology and the 
introduction of the concept of structural pathology reaffirmed the 
criteria for the knowledge application, because it permitted to 
evaluate the correct and incorrect building methods that lead to the 
safety or failure of a structure, as will be shown in the audiovisual 
that will be presented after the reading of the next recommenda- 
tions: 

RECOMMENDATIONS: 

1 . In every course, apply an examination at the beginning and 
at the conclusion of the course. 

2. Try to introduce a system that, through psychopedagogic 
investigations, enables the trainee to face situations similar 
to the actual ones, in order to include, beforehand, more 
technical elements, which improve the efficiency of the 
decisions to be taken, i.e., to instrument simulators of 
actual conditions with results evaluation in order to take 
decisions. 

3. Assign sufficient resources to enable the continuing educa- 
tion of the co-workers of the different institutions concerned 
with Engineering works. 

4. Favor psychopedagogic investigations as a backfeeding to 
the forthcoming courses. 

5. Insist on the convenience of training and actualizing the 
professors of any course. 
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PROFESSIONAL REFERENCE PROGRAMS 
- KEEPING THE ENGINEER CURRENT 

IN HIS PROFESSION 



Henry N. Oppenheimer 
President 

The MGI Manogemont Institute 
Larchmont, New York 



Summary 



This paper describes a new approach to continuing pro- 
fessional education called the Prcfercncc T *or Professional 
Reference program, developed and offered by The MGI 
Management Institute, Larchmont, New York, U.S.A. 
The Professional Reference program uses the correspon- 
dence mode of instruction in a flexible format whieh per- 
mits the student to select his preferred areas of interest 
in the course and to earry out the Skill Development Ex- 
ercises in any order he wishes. Typical course subjects 
include Effective Technical Project Management, Man- 
aging a Professional Practice, Land Development for 
Architects and Understanding Microprocessors Through 
Software Design. 

1. Background 

The correspondence course has always had one major ad- 
vantage over the evening course, the seminar and any 
other educational program that requires attendance by 
the student. That advantage is flexibility. Unfortunately, 
in the past, the idea of flexibility was used much more 
effectively in the promotional materials for correspon- 
dence courses then it was in the actual course. 

As long as the dictates of the correspondence sehool in- 
sist on sequential lesson-by-lesson completion of a eoursc, 
flexibility is a myth. The only way an individual can ever 
be expected to complete an extensive multi-lesson corre- 
spondence course in sequence is by setting up a regular 
timetable for completing the lessons. If one accepts the 
correspondence eoursc as adequate entry-level training — 
and I do not — then flexibility goes out the window, and a 
routine study schedule becomes essential. However, if 
we instead employ correspondence education as a means 
for providing continuing education for the professional 
who has completed his entry-level trainiug, then not only 
is flexibility possible, but also it is an essential compo- 
nent of the experience. 

MGI's Professional Reference Program begins with the 
assumption that the registrant in a continuing education 
correspondence course is the best judge as to what he or 
she wishes to learn, and when. The function of the Pro- 



fessional Reference Program then becomes to provide 
access to that learning whenever the student wants it. 
Here's how it works: 

A typical Professional Reference Program consists of 
(i to 8 sections, each perhaps 20 to 25 pages in length, 
with the entire course contained in a single loose-leaf 
binder, Eaeh scetion covers several related topics. For 
example, one section of a finance course might begin with 
ten pages devoted to the balance sheet followed by anoth- 
er ten pages covering the profit .and loss statement. At 
the end of the balance sheet sub- section, the student 
finds one or more Skill Development Exercises, which 
he can complete and send in for review and comment. 
These are realistic simulated situations in which the 
student is asked to deal with a specific managerial prob- 
lem. He carries out the exercise in the form which he 
would use in a real situation — a memo to a superior, 
a financial report or the like. He'll find similar Skill 
Development Exercises at the end of each sub-section of 
the eoursc, with a total of 12 to 15 such exercises in a 
complete course. 

At the end of his course binder, the student will find a 
comprehensive subject index. If the student is inter- 
ested in the balance sheet, he simply looks up "balance 
sheet" in the index, finds the appropriate sub-section, 
reads the material, completes and sends in the Skill De- 
velopment Exercise and he has his balance sheet under- 
standing. Similarly, if his interest is in a sub-topic of 
the balance sheet, such as asset valuation or the differ- 
ence between assets and liabilities, the index would re- 
fer him to the same section. Other topics related to 
finance would be covered in other sections of tl»iJ course. 
In effect, the student has an instructor on his bookshelf, 
available to him when the student needs him. He is nei- 
ther expected nor asked to complete the entire corre- 
spondence course. He is only told, "Here is your re- I 
source. Use it as you need it." 

That, in a nutshell, is the philosophy of The MGI Man- 
agement Institute and its Professional Reference Program? 
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2. Tho MGI Organization 

The MGI Management Institute is totlny in its Uth yonr of 
operation, It's offices are located in Lnrohmont, New 
York, a suburb of Now York City. MGI employs a stuff 
of 15 people, whoso functions range from registration of 
students, bookkeeping and handling of accounts receivable, 
to processing of student exorcises, development of pro- 
motional materials and preparation of artwork and oamora- 
ready copy for new courses. Executive functions are carried 
out by tho writer and Gerard Cunningham, MGI ! s Vloo 
President and Director of Operations, Our overall objec- 
tive Is to develop Professional Reference Programs for 
a wide range of engineers, architects, scientists and 
other professionals through their professional societies. 
MGI today has 20 sponsoring societies, among them the 
American Institute of Architects, the Institute of Electrical 
and Electronics Engineers, the American Society of Civil 
Engineers and the American Society for Quality Control. 
In addition to the engineering and architectural fields, MGI 
Is currently active In developing continuing education Pro- 
fessional Reference Programs In medicine. 

In action to It's permanent staff, MGI employs a number 
of consultants to assist us In our course development and 
marketing activities and to assure the quality of our ed- 
ucational ^ferlngs. MGI also works with a wide range 
of h ithors on a royalty basis. 

3. Need Analysis 

Ten years ago, when MGI started, it offered only one 
course, "The Management Games Seminar" a course in 
corporate financial management In which the student man- 
aged a simulated company against competition entirely by 
correspondence. The course was Initially offered to the 
New York area membership of the Engineering Manage- 
ment Society (then Engineering Management Group) of 
IEEE. Because of it's excellent reception by that group, 
IEEE decided to offer It nationally to its membership. 
Again, the response was excellent, with nearly 3,000 IEEE 
members enrolling in the course during the first year. 
k7 ince my own background is In electrical engineering, I 
was aware from personal experience that electrical en- 
gineers — and probably all engineers — sorely lacked 
management training. However, that type of ad hoc re- 
search cannot be carried on Indefinitely. Today, MGI 
carries out formal market surveys, to determine the con- 
tinuing education desires of Its sponsoring society members. 
These surveys begin with a brainstorming session attend- 
ed by 10 to 15 individuals representing a cross- section 
of the society membership. The objective of this session 
is to generate as broad as possible a menu of continuing 
education topics. These topics then form the basis of a 
questionnaire which is sent to a random sampling of ap- 
proximately 3,000 society members. The survey includes 
additional questions having to do with preferred learning 
styles (evening courses, one-day live seminars, corre- 
spondence courses and the like) and pricing limitations. 



The response to the survey, typically In the range of in 
to 20%, la tubulated by MGI and provided as a fluid re- 
port to the professional sooloty, MGI uses the (lain to 
develop specific Professional Roforonoes courses in high 
Interest topics for tho sooloty. Tho sooloty frequently 
also uses tho results of the survey to develop live sem- 
inars or evening courses in tho same subjects. 

4. Typical Professional Reference Courses 

Figure 1 lists some typical Professional Reference 
courses along with (where applicable) the professional 
society for which they were Initially developed. Notice 
the high degree of practicality reflected In the subject 
titles. For example, In school, an architect learned all 
about design work, A continuing education course In de- 
sign would hold very little Interest for him. What he 
didn't learn, and what he needs in his professional world, 
Is how to market his services, or how to analyze a land 
Development project and how to present that material 
effectively to prospective Investors and lenders. 

Figure 2 shows the course content for one of MGI's new- 
est courses "Finance for the Manufacturing Engineer" 
developed for the Society of Manufacturing Engineers, 
Note again In the course content listing the emphasis on 
practicality and applicability — "how, to prepare and ac- 
curately control . . . budgets," "making sure overhead 
costs are allocated fairly" etc. 

The authors of MGI's courses are generally pragmatic 
individuals with actual experience in the subject mate- 
rial about which they're writing. For example, Dr. Herbert 
F. Splrer, Professor of Industrial Administration at the 
University of Connecticut Is a former manufacturing ex- 
ecutive with actual project and financial management 
experience. He is the author of several of MGI's courses, 
Including "Effective Technical Project Management," 
"Achieving Results Through Financial Management" and, 
one of MGI's newer courses developcl specifically for the 
American Society for Quality Control, "Achieving Re- 
sults with Statistical Methods". The course was written 
by Dr. Spirer over a two year period under the guid- 
ance and review of a select ASQC committee, comprised 
of five internationally recognized authorities in the qual- 
ity sciences field, and chaired by Mr. Lee Hathaway, 
ASQC's Assistant Director of Education and Training. 

Mr. Robert B. Darling Is the author of two of MGI's 
courses aimed specifically at the professional prac- 
titioner, "Managing a Professional Practice" and 
"Successful Marketing of Engineering Services." Mr. 
Darling is a consultant to consultants who helps profes- 
sional firms of engineers and architects improve their 
marketing and office management-related activities. 
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■Typical MGI Professional Rofoivncos Courses 



Course 



Originally Developed For 



Achieving Results Through Engineering Management 
Managing n Professional Praotloo 
Lnnd Development for Arohltocta 
Achieving Results with Stntlstlonl Methods 
EDP Game Semlnur 

Reducing Production Costs Through Efficient 
Material Handling 
Marketing Architectural Services 
Effective Technical Project Management 
Starting Your Own Consulting Business 
Finance for the Manufacturing Engineer 



American Institute of Industrial Engineers 
American Institute of Architects 
Institute of Electrical and Electronic Engineers 
Institute of Electrical and Electronics Engineers 
Society of Manufacturing Engineers 



Institute of tiloutrlonl and Electronics Engineers 
National Society of Professional Engineers 
American Instltuto of Architects 
American Society for Quality Control 
Instltuto of Electrical and Electronics Englnoovs 



Figure 2 
Course Content 
Finance for the Manufacturing Engineer 

Section One How to Prepare and Accurately Con- 
trol Manufacturing, Departmental and Project Bud- 
gets. 

Section Two Making Sure Overhead Costs are Al- 
located Fairly. 

Section Three How to Value Your Inventory using 
LIFO, FIFO and Weighted Average, 

Section Four How to Present Equipment and Facil- 
ities Investment Decisions to Management; Break- 
even and Financial Investment Analysis. 

Section Five How to Present Equipment and Facilities 
Investment Decisions to Management; Capital Budget- 
ing. 

Section Six How to Use Past History, Industry indi- 
cators and Statistical Sampling to Accurately Fore- 
cast the Future. 

Section Seven Understanding Financial Statements; 
The Profit and Loss Statement and the Balance Sheet. 

Section Eight How to Determine Depreciation and What 
it all means. 

Section Nine How Professionals Evaluate a Company's 
Financial Health: Analyzing Financial Ratios. 
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MGPn oouraoa nro cllvlclucl Into ali^lo-unlt, two-unit nnd 
throu-tmlt pro^mum, tho number of tuUtn referring to thu 
number of loono-lonf hludorn whloh make up tho nomplotn 
oourno, A alnglo-unlt oouvho Ih priced nt {j»Hfi to $ 100, 
two-unit nt $125 to $M0 and our only throo-unlt oourao, 
"Aohlovlnn RohuUh with StntUHlonl Mothoda" la prlood nt 
$105. ThuHu nro prluua for tho U,3, nnd Cnnndu, In othor 
oountrlos, hoonuao of tho rocjulromont for Air Mali of nil 
Oourao mntorlnl nnd oxorolaoH, tho prlooa nro Inoronaod 
by $15 U, S, por unit, Not only nro thoao prlooa oonaid- 
ornbly lowor thnn tho ooat of n oomparablo llvo aomlnar, 
but also thoy require nolthor trnvol nor tlmo awny from 
thooffloo. In addition, aa a Profoaalonnl Roforonoo Pro- 
gram, tho oourao matorlal Ib alwaya available to tho atu- 
dont, and MGI Is always ready to prooeas tho students' 
oxorclsca, whonovor thoy aond thom In. 

Just as the students recolvo feedback on their Skill De- 
velopment Exorcises, MGI In turn automatically receives 
feedback on the quality of the course material. If students 
consistently have difficulty with a particular exerclae, then 
we know that either the exercise Is too difficult, or that 
the associated course material Is not sufficiently clear. 
In any case, we then take steps to make the necessary im- 
provement In future editions of the course. 

Because MGI's courses are sponsored by professional 
societies for their memberships, we are deeply concerned 
that the registrant In an MGI course receives what he ex- 
pected when he enrolled. To that end, we take several 
key steps: 

First, we offer all our courses to prospective registrants 
on a no advance payment basis. The student simply sends 
In an enrollment card and we send h;m the course mate- 
rial. As we Indicate specifically In our promotional mate- 
rial, "If for any reason you're not completely satisfied 
with the material, you may return It within 15 days un- 
used — no cost, no obligation, no questions. 1 ' In reality, 
of course, that 15 day period sometimes stretches to sev- 
eral months. We'd rather have a course sent back late than 
receive payment from a dissatisfied student. 



MOI currently corolla nppmxlmntuly (1,000 atudonta n 
your In Ita vnrloua oouvhoh, Humid on u 107(1 domo- 
graphic survey of an MGI Htutkmt anmploi their uvorntfo 
anlnry level la 924,000, their average ngo at) youra nnd 
tholr lovol of roaponalblllty rangoa from Projuot Nnginoor 
to top oorporato oxooutlvoa mid prlnulpula of architectural 
and eonaultlng flrma, 

Aa ovldeneo tlmt our oouraoa really work, I'd like to elte 
a letter from J, Anderaon Plumor, President of Lightning 
Technologic a, Incorporated, n firm which he atnrted In 
tho Fall of 1077, Mr, Plumor, a student In MGI'a Pro- 
foaalonnl Roleronoe Program, "Stnrtlng Your Own Con- 
aultlng Duslneaa" wroto to MGI, "The acctlona of your 
courao whloh I oompletod last Spring Wore most holpful, 
particularly In preparing my propoaal to the bank. For 
example, I uaod the objectives prepared In Scotlon 1, tho 
budget In Section 2, and lettor to potential clients In Sec- 
tion 3 In my proposal to the bank, whloh resulted In a 
funding commltmont. After slight revision, I used tho 
letter again to announce the formation of my firm to po- 
tential clients," 

Not all our courses are quite as on target as that one was 
for Mr. Plumer, but it Is certainly the objective for which 
we continually strive. 

7. Conclusion 

MGI's short and long rango objectives are quite similar. 
It Is our basic objective to provide continuing education 
for the professional, current up-to-date topics for 
up-to-date engineers, architects, scientists and physi- 
cians. The half life of an engineering education has been 
estimated to be as low as five years. We want to make 
sure that the engineer and every other professional has 
access to current continuing education, so that 10 years, 
and 20 years, and 30 years into his career he Is not con- 
sidered an obsolete engineer with an out-dated education, 
but rather Is considered a currently knowledgeable en- 
gineer, with a great deal of experience. 



Second, we send out questionnaires to a random sampling 
of all our course enrollees each month. The questionnaires 
specifically ask the student to Indicate his degree of satis- 
faction with the course material in general, his degree of 
satisfaction with the content level and his degree of agree- 
ment that the promotional material accurately described 
the course he received, all rated on a scale of 0 to 10. 
Space for additional student comments Is also provided. 

Third, every student who completes an MGI course re- 
ceives, along with the Completion Certificate, a question- 
naire asking for his comments about the value of the course, 
Its effectiveness and Its quality, again on suitable rating 
scales. 
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Mr, Opponhohnor Ih Pnwldont of Thu MOI Mnniitfcumint 
Institute, n firm vhloh ho founded In ll)(!H nni! whloli pro- 
vides continuing uduontlon oorrospondoNoo ooursos in 
mnnngomont nnd toohnlonl nrons for engineers, nrohl- 
toots nnd other profosslonnls. Ha Ih tho developer of 
tho Mnnngomont OnnioH Honilnur, it oorrospowUmoo 
course in which tho student mnnngos n Hlniulntod flnv 
ngnlnst cmrpotltlon, nnd hns written othnr courses In 
flnnnolnl tr nnngomont nnd tho bohnvlornl sclonoosi Mr. 
Opponholmor rooolvod n BEE degree from City College 
of Now York In 1954, nn MSEE from Colutr.bin In lOfifl, 
nnd nn MDA from tho University of Connecticut In 1970. 
Ho Is currently writing Ills dlssortnUon for n Dootornte 
In Mnnngenicnt from Pnco University. 
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A LEARNING MODEL FOR UPDATING 

OLDER TECHNICAL AND 
PROPESSONAL PERSONS 



B h mu ft I B, Duhin 

Profftttsor of P«v«holoqv 

The Penm>vlvqnin Btqta UnlvBralfcy 

liniworaity Park, Pennaylvaniu 



Summary 

One of the more. serious problem^ facing old- 
er technical and professional persons Is their 
ability to maintain their motivation and cur run t 
knowledge base. This paper deals with the up- 
dating process of older professional and technical 
workers. The updating process Is conceived here 
as Involving two major aspects: motivation and 
work environment. Motivation will be discussed 
primarily through the expectancy theory. The work 
environment will be presented as consisting of 
aspects of variable.** which Include organizational 
climate, the Job Itself, subordinate-superior re- 
lationships, peer interaction and management pol- 
icy. An updating empirical model will be present- 
ed. Implications of tills model will be discussed 
in terms of maintaining competence in the older 
professional especially at mid-career and how tills 
relates to work productivity. 

During the working years of a technical and 
professional person, roughly between the ages of 
25 and 65, a critical issue Is whether he or she 
can maintain a high level of competence against 
the eroding effect of the passage of time. Tech- 
nical and professional persons are especially 
threatened by the potentiality of becoming out- 
dated in their skills and their knowledge. It Is 
not enough for workers in these fields to maintain 
the competence acquired in the years of formal 
education. Their information bank is anything 
but static; the norm is perpetual change. Psy- 
chologists, scientists and engineers have no 
choice but to plan for a life of continuous self- 
education and self-renewal by keeping abreast of 
new developments and new knowledge which are con- 
stantly being generated by research. 
: ?I 'Keeping current with new developments in 

science and technology is what we refer to as up - 
dat Ing . The reverse of updating is obsolescence . 
In this paper I propose to describe an empirical 
model for keeping older technical and profession- 
al persons updated. 

Updating is a learning process. Learning is 
basically change. Learning is a complex growth 
process facilitated by numerous factors, among 
which the most important are motivation, meaning- 
fulness, reinforcement, generalization, partici- 
pation, coaching, experience and feedback of 



reHults. Updating Is a dependent variable re- 
sulting from a comb I nation of psychological and 
work environment conditions, Tn the updating 
model proHeuteil below, motivation Ih the chief 
psychological component, Hut an Individual's 
motivation is strongly Influenced by his work en- 
vironment. In the context of our model, work en- 
vironment Is the second component and consists of 
five parts: organizational climate, the work It- 
self, managerial -subordinate relationships, col- 
league interaction and management policy. Tt Is 
assumed, therefore, that all these factors In the 
work environment will have some impact on the 
learning process which is updating either Indepen- 

1.2.3 

dently or in combination, 

definition of Ke epin g Up-To-Da te 

When we speak of keeping up-to-date In one's 
profession we refer to such behaviors as making 
use of current concepts, practices, theories and 
points of view in both one's field and allied 
fields which bear on the work of one's organiza- 
tion. Keeping up-to-date also means being famil- 
iar with what others in the same field are work- 
ing on, what problems they are trying to solve, 
what approaches to solutions they are taking 

(NSK, 1969).^ We can therefore describe the up- 
dated professional as showing the following be- 
haviors: keeps current with advanced technology 
and knowledge in his field; effectively organizes 
and applies his knowledge In the performance of 
his work; is current in recent developments out- 
side his special field; uses all available 
sources of information in reaching decisions; 
provides information that is accurate and relia- 
ble; contributes ideas relating to activities 
outside his immediate responsibility; demon- 
strates ingenuity in solving problems and seeks 
methods and means of continuously improving his 

prof ic lency . 

As Indicated above, updating is assumed to 
consist of two maj or components : mo t i vat ion and 
work environment. Figure 1 presents an empirical 
formula showing the multiplicative aspects of the 
updating process. The model views the profes- 
sional as existing in a system whose components 
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The Updating Model 
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Most technical anil profess iona I persons, os« 
poc tally thoao engaged In U&D work, are aware that 
keeping current with now technology ami Informa- 
tion Ih essential for miLiHalnlng professional 
competence, Only a minority of highly-trained 
profoBHlonnlH hold thu opinion that the Idea of 
rapid obaoleacuncu In acLentLfLe ami technological, 
skills and knowlodgo La ho Lug overplayed. Kouog- 
alt Ion that there Lh a problem— that knowledge Ih 
a perishable commodity— la the fLrat atop Ln the 
direction of updating. 

The Individual's motivation to update La a 
corollary to hia motivation to perform welt. (Jen- 
orally speaKing, the same motivators whLeh spur 
him to improvo hia performance are thoao which 
motivate htm to update Some of the bohavLora 
which are recognized na motivatora nrei Lntoreat 
and curloalty, achievement need, advancement , 
challengo, recognition, autonomy, nnd responsibil- 
ity. These can be classified as intrinsic or 
self-mot ivntors arising from the Individual's per- 
sonality and personal needs, as distinguished 
from extrinsic or external motivators which arise 
from outside the individual, or, in this case, 
from the work environment. Motivational factors 
arising from the work environment will be consid- 
ered later. 

It should be pointed out that while motiva- 
tion is undoubtedly an important variable in up- 
dating behavior, only a few motivation studies 
have been made to date which relate directly to 
updating per se . 

The close parallel between the motivation to 
perform well and the motivation to update is evi- 
dent in responses by scientists and engineers 
themselves in answer to the question: What moti- 
vates you in your work?** 

The most frequent answer is: a challenging 
problem. Why? "Because the problem arouses cur- 
iosity and interest. It has not been solved. 
Little, information is readily available about it. 
It requires an innovative solution." Also it is 
on the leading edge of knowledge. It can lead to 
new technological output. It means freedom to ex- 
plore and carry out my own ideas and initiative.^ 

Shearer and Steger investigated six dimen- 
sions of motivation in relation to keeping-up-to- 



date, tMve of the sis hypothec** were r-un Mnnedr 
i) the higher the career expectations, the less 
obsolescent the per mini 2) Individuals who per- 
ceive a dntv to stay current spend more off-work 
lime In updating activities in their field} 1) 
People with a. future time orientation spend re- 
Utlveiv move time after work keeping up-to-date; 
4) high achievement need Influences behavior to 
prevent or retard ohsoleseeneej and 5) people 
with strong heliefs that they control their future 
have an orientation which tends to prevent nhso- 
I eereut-e , 

Th e , EH peat anoy Theory of Motivation 

The expectancy theory of motivation pnstu-* 
lates that motivation consists of a complex com-* 
hlnatlou of Individual Judgements concerning the 
scenmptishmont of Joh una In ami the Immediate re- 
wards or outcomes gained from these goal aeeonv 
plUhmeu^ It has practical application to the 
updating pi tcese, Applied to work motivation, tt 
coaueptualtKtiH man as one who chooses to behave 
In a way which maximises hia chnnecn of acquiring 
future desired rewards, Also It provldea a then- 
ret leal structure to describe any cognttlvaly 
controlled bohnvlor-«wlthln any sot of Individ- 
aula-- not lust professionals The must Important 
character tat Ic of expectancy theorv la Uh flexi- 
bility, the result of I to process nature, 

Using expectancy theory Porter presented a 
number of provocatLve hypotheses that require 
tost Lug; It must he clearly demonstrated to the 
employee that his effort wLll load to gffoctlvo 
updating performance; aubgonls for updating should 
be H et which are obtainable and identifiable for 
the Individuals organizational emphasis should 
show that updating la an Important activity; the 
rewanl value of updating behavior ahould bo en- 
hanced by tying It to other more obvious organ I- 

Q 

zat lonal rewards such as promotion and salary. 
Mclntyre relates how expectancy theory Lin 

be npplLed to updating in three ways. 9 First, 
the theory dictates that nn individual's goals 
should be ellclteJ from the person himself. The 
same set of goals should never be assumed to be 
had by all. If management discovers that a f ro- 
fessional is not aware of certain potential ^oals 
of the organization, it can intervene and make 
the goals known to him. Second, the organization 
must determine the impor tance . . . . of a set of goals 
by probing at the level of the individual profes- 
sional. Once again the organization may inter- 
vene to try to influence an individual's valence 
or expectancy of a particular ^oal. Third, be- 
cause it is a process theory, -t allows the or- 
ganization to be flexible in its outlook towards 
its professionals. There is no need to establish 
a specified set of goals and outcomes for all. 
At the same time, the theory does not invalidate 
the existence of a set of common goals. Finally, 
the organization can use expectancy theory as a 
tool with which to diagnose the individuals ob- 
solescence • 

Arvey and Noll utilized expectancy theory to 

identify motivations in older engineers. ^ They 
found that the three most valued outcomes out of 
the eleven measured were: making use of abilities, 
accomplishments, and secure employment. The three 
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least desirable were: receiving praise, super- 
vising others, and advancement. Salary ranked 
sixth in importance. These findings identify job 
outcomes that can potentially turn on older en- 
gineers* Similarly Goodman, Rose and Furcon show- 
ed that the expectancy model was a more useful 
predictor of motivational determinants of scien- 
tific performance than the motivational measures 

used by Pelz and Andrews. 11 

Goal Setting 

Keeping up-to-date can be stimulated through 
goal setting activities. Management by objectives 
is a mutual goal-setting method used between mana- 
gers and subordinates. The technique aims to 
elicit commitment and effort. Locke has demon- 
strated that individuals who set hard goals will 
produce at higher levels of performance than in- 
dividuals who set easy goals; and that individuals 
who set specific goals produce at higher levels 
than individuals who do not set goals or who are 

12 

told to do "their best." In performance apprai- 
sal situations, the process of sitting down and 
formulating mutually agreed upon performances and 
explicit updating goals may increase effort to 
accomplish the goal of keeping up-to-date. 

The MBO program utilizes expectancy theory 
in combination with goal setting. The very act of 
setting goals between the manager and his subor- 
dinate has built into it the possibility of in- 
trinsic rewards, especially when the goal is met. 
These two conditions can yield a high effort re- 
ward probability for increasing motivation and 
learning on the job. 

Work Environment 

The work environment for most professionals 
is an organization. The climate of the organiza- 
tion in which an individual works can be a posi- 
tive motivator for updating or it can be a demoti- 
vator which ultimately produces obsolete workers. 
A recent NSF report supports the concept of the 

1 3 

work environment described in this paper. 
,f A significant new insight relative to the main- 
tenance of professional vitality concerns the im- 
portance of the work environment. Important ele- 
ments of the work environment include job design, 
supervision, colleague interaction, and reward 
systems. A job that is challenging stimulates 
vitality and encourages learning that occurs nat- 
urally by doing the job. Conversely, dull jobs 
can have the opposite effect. Leadership provided 
by managers is one of the most important influ- 
ences on the behavior of professionals and there- 
fore has a significant impact on individual per- 
formance and productivity. Opportunities for peers 
to interact also promote learning with the oppo- 
site effect occurring from isolation. Similarly, 
reward systems in organizations can either en- 
courage or discourage 1 ■ ^ning and the maintenance 
of professional vital! ; 

Organizational Climate 

Pritchard and Karasick redefined organiza- 
tional climate based on a number of previous def- 
initions. Organizational climate is a relatively 
enduring quality of an organization's internal 
environment distinguishing it from other organi- 
zations: (a) which results from the behavior 



and policies of members or organizations, espe- 
cially top management; (b) which is perceived by 
members of the organization; (c) which serves as 
a basis for interpreting the situation; and (d) 
acts as a source of pressure for directing 
14 

activity. 

Updating behavior by professionals is strong- 
ly influenced by the organizational climate in 
which they work. Organizational and management 
practices affect motivation, condition attitudes, 
and shape the behavior of members of the organi- 
zation. 1 ^ Campbell and Dunnette have identified 
a high organizational climate as having some of 
the following characteristics: (a) achievement — 
a desire of the group to do a good job and contri- 
bute to the performance of the company; (b) con- 
cern for excellence — degree to which the group is 
concerned with improving individual performance, 
being flexible, innovative and competent; (c) 
problem-solving emphasis — extent to which the 
group anticipates and solves problems related to 
group functioning; (d) reputation — organization 
reflects status and reputation of individual's 
work group as compared with other work groups; 

(e) training opportunities — degree to which the 
organization provides training for individuals; 

(f) atmosphere—degree to which supervisors gen- 
erate a supportive and friendly atmosphere; and 

(g) initial job orientation — individuals are in- 
formed of what to expect when they first start 

, ,,16 
on the job. 

Organizational climate is a major factor in 
maintaining the technical vitality of profession- 
al workers. Corporate policies and practices as 
implemented by management create the working en- 
vironment. The environment can stimulate growth, 
innovation, and updated professionals, or it can 
stunt growth and stifle creative effort so that 
men work at less than their full potential. A 
vital organizational climate is characterized by 
high productivity, sense of purpose among its em- 
ployees , sense of personal oppor tun i ty, feeling 
of accomplishment and excitement. The climate 
that offers the potential for recognition and re- 
ward, openness to change to new ideas, strong 
contact with new developments, and outside the 

organization is one which fosters updating. 

Management Policy in Updating 

A company should have a written policy state- 
ment that requires updating for its employees. 
An example of such a policy statement is that of 
the Sandia Laboratories. Many companies have ed- 
ucational assistance funds that reimburse employ- 
ees who complete education courses, but few com- 
panies make continuous updating mandatory. In 
our study of engineers, 79% reported that their 
companies had educational assistance programs, but 
three fourths of the engineers reported that this 
availability had no effect in motivating them to 

undertake additional course work. ^ Similarly, in 
a study of natural resource managers and scien- 
tists, 52% indicated that existence of a policy 
on educational assistance did not motivate to un- 

18 

dertake further education. Yet 83% of the same 
group considered keeping up-to-date important and 
80% said that their job performance and job 
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competence increased as a result of participation 
in continuing education. Only 50% of the natural 
resource managers and scientists felt that the 
organization rewarded them for their participation 
in continuing education. The main reasons given 
for lack of participation in further education are 
lack of time, pressures of family and the job, and 
the fact that the job does not demand more educa- 
tion. 17 ' 18 

W. E. Wilson, a vice president at General 
Motors, warned that engineers who ignore the mean- 
ing of technical obsolescence become technically 
obsolete, because then they approach problems with 

outdated viewpoints, theories and techniques. 19 
While he stressed that the individual must be ba- 
sically responsible for his own development and 
updating, he pointed out that the employer has an 
equal responsibility to provide the work environ- 
ment and incentive to encourage the engineer that 
there is a premium on up-to-date education. If 
technical obsolescence is to be minimized then the 
organization's commitment to the management of 
change and development of people must have top 
management approval and implementation. 

W. Anders, Texas Instrument personnel, man, states 
his company policy: "The company has specific 
corporate goals and objectives that it must meet. 
One of these objectives is to create a working en- 
vironment where all individuals are motivated to 
participate in the achievement of company goals 
through the pursuit of their personal goals to the 

20 

maximum possible extent". 

The NSF report concludes its study of organi- 
zational policies and practices by noting: "The 
three key points in top laboratory management phuV 
losophy of continuing education are: management 
accepts the responsibility to provide at least 
some opportunities for scientists and engineers in 
the R&D work force; management expects R&D employ- 
ees to keep themselves up-to-date, particularly in 
their own fields of specialization; and, finally, 
management accepts only limited responsibility for 
motivating the individual. Managements which pro- 
vide opportunities for continuing education believe 
that those who do not take advantage of them are 
not worth attempting to salvage. The initiative 

is left to the individual. 1 ^ 

Thompson and Dalton have formulated a career- 
stage model in an R&D organization that helps ex- 
plain the difference between high and low perform- 

21 

ers at different age levels. Close analysis re- 
veals that the more effective organizations have 
policies and practices more consistent with the 
concept of career stages. They identified a num- 
ber of management policies that have interfered 
with the updating process and contributed to ob- 
solescence. These are: devaluation of the tech- 
nical contribution of the engineer; management 
structure that overemphasize product planning; 
cost systems that work against career development; 
and inadequate manpower planning. 

Technical Vitality 

Miller' s vitality c oncep t is an experiment in 
management policy to reward updating. It has as 
one of its objectives the redesign of the working 
environment, the work and rewards to improve the 



22 

of scientists and engineers. Its intent is to 
improve the capacity of the environment to provide 
learning and growth opportunities and appropriate 
rewards for growth. These activities enhance up- 
dating and minimize obsolescence. Similarly, 
Anderson's efforts at IBM to put new life into R&D 
is directed to the redesign of the organization 
23 

climate dimension. 

Miller uses the term technical vitality as a 
shorthand way of describing a set of activities 
designed to help engineers and scientists become 
more productive. He describes three combined con- 
ditions which affect vitality: rapid advances in 
technology which lead to a form of human obsoles- 
cence; slowed personal growth leading to aging in 
professionalsTT-which raise questions about the de- 
cline in productivity and the need for extending 
it; reassessment of the value and cost of techno- 
logical progress — this creates questions about mo- 
tivating engineers and the quality of an engineer- 
ing education. He believes that technical vitali- 
ty is the key to future productivity of engineers 
and scientists. 

To accomplish these goals, a number of im- 
provement strategies at both the individual and 
corporate levels have been initiated at IBM: in- 
crease the importance of continued learning and 
growth; redesign the organizational environment, 
work, and rewards; improve understanding of pro- 
ductivity; and build self-confidence and under- 
standing. 

Miller's program represents some of the most 
advanced applications of the behavioral sciences 
to the updating process. It should be watched 
with great interest by all organizations. 

Branscomb describes two key attributes of a 
vital technical staff member: adventurous and in- 
quiring attitude, and a sense of professional ac- 
24 

complishment . Other Indicators of vitality men- 
tioned are: evidence of intellectual competitive- 
ness with peers, professional activity, and publi- 
cations; self -confidence, as evidenced by vigorous, 
well prepared defense of ideas; willingness to use 
good ideas of others; willingness by managers to 
hire and promote young people who are more able 
than they are; entrepreneurial in spirit and will- 
ingness to take risks as evidenced by courage to 
bootleg projects to champion unpopular concepts 
and be willing to do battle with market forecast- 
ers for truly new products. A person whose be- 
havior is similar to the ones described above can- 
not help but keep up-to-date . 

Thompson and Dalton conclude that in technol- 
ogy based organizations the most critical factor 
is the development and maintenance of an up-to-date 

21 

and motivated work force. They recommend three 
broad areas in which managers can make improvements 
and thus avoid an obsolete organization: 1) re- 
ward technical contributions by paying for perform- 
ance, not position, seek inputs in decision making 
from scientists and engineers, increase the visi- 
bility for contributors by giving recognition for 
accomplishments; 2) reduce barriers to movement by 
limiting tenure in supervisory positions, revise 
cost accounting procedures so that senior people 
are not excluded by accounting procedures from 
working on projects using new technologies, more 
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effective use of lateral transfers; 3) focus on 
careers, use matrix organization methods to insure 
career development, provide semi-annual manpower 
review to assess career professionals, and career 
monitoring to insure new assignments every four 
years. 

A Challenging Job — Its Relation to Updating 

Margulies and Raia asked research and devel- 
opment scientists and engineers, "What was the 
most fruitful learning experience you have had 
over the past year or two?" The most frequent re- 
sponse was on-the-job problem solving (42%). This 
was described as being assigned to "interesting 
tasks," "broadening projects," and "writing pro- 
posals which force me to dip into the literature 
and become current on everything connected with 

the project." When on-the-job activities include 
challenging assignments, the exploration of new 
tasks enables scientists and engineers to assess 
their own knowledge and fill in gaps and deficien- 
cies . 

Pelz and Andrews reported some findings about 
scientists and engineers in their job functions. 
The more kinds of research and development func- 
tions the scientist is engaged in, the better his 
performance. Maximum performance seems to occur 
with four to five functions. To stimulate updat- 
ing and build diversified skills in scientific per- 
sonnel, Pelz and Andrews recommended: "The next 
time you need to probe a specialized area, give 
the job to a man (or a small group) who is working 
in a related area. Don't give the job to a man 
who already is a specialist in that area. The man 
in a related specialty will dig into the field with 
new zest and excitement. He will develop fresh 

25 

ideas that experts in the field would overlook." 

When engineers were asked to describe various 
aspects of their job, less than 50% of the engi- 
neers agreed with the following statements: my 
job is technically challenging and broadening; my 
job makes use of my skills; my job measures up to 
what I want out of a job; and my job forces me to 

work up to the limits of my ability.^ In fact, 
engineers consistently point out that 50-90% of 
their work is routine and could be more easily done 
by a technician. Ritti reported that the lack of 
opportunity to perform meaningful work is at the 
root of widespread frustration and dissatisfaction 

among engineers. 

Bray's study of AT&T managers reports a signi- 
27 

ficant finding. A challenging job is of great 
importance to maintaining managerial motivation 
and serious effort should be made to expand the 
scope of the managers job to fit his ability. Jobs 
which provide challenge, a sense of achievement, 
responsibility, and accomplishment provide a basis 
for continuous self development. 

Shearer and Steger tested three hypotheses 
relating the work experience of engineers and man- 
agers to obsolescence. All three hypotheses were 
positive. They found that varied job assignment 
provided opportunities to use and maintain previ- 
ously learned skills, and for increasing a person's 
exposure to new developments and ideas. The second 
hypothesis stated: the less a person feels he has 
used his skills, the more obsolescent he is likely 



to be. Their findings show that the more a person 
is willing to invent the time and effort to devel- 
op new skills, the less likely he is to become ob- 
solescent. The third hypothesis dealt with parti- 
cipation in decision making. Perceived participa- 
tion in decision making was found to be the best 
predictor for keeping current and preventing or 
retarding obsolescence. 

Hackman and Lawler have utilized job design 

28 

as a method of enriching jobs. Job design re- 
fers to a deliberate purposeful planning of a job, 
including any and all of its structural or social 
aspects. Job enrichments attempts to make the job 
more challenging and interesting, by adding the 
following dimensions: skill variety; task signi- 
ficance; task identity; autonomy and feedback. 

Susman offers four job enrichment suggestions 
which can contribute to the reduction of under- 
utilization and misutilization of engineers; the 
partition of projects into modules of subtasks 
which represents a psychological whole and a con- 
tribution which the engineer can identify with: 
the use of horizontal rather than vertical deci- 
sion nodes as a means of introducing greater 
equality in the decision making process; the au- 
thority for the supervisor and his subordinates 
within each module to make appropriate decisions 
rather than the project manager who is several 
levels higher; and allowing engineers to partici- 
pate in decisions before the final design is ap- 
proved. Such involvement gives the engineer a 
larger piece of the action in the organization. 
His responsibility motivates him to insure that 

29 

he maintains his competency in his field. 

The Supervisor's Role in Updating 

The supervisor or technical manager plays a 
crucial role in the professional development of 
his subordinates especially in updating, and con- 
tinuing education. A study by the NSF found three 
separate styles of supervision in R&D organiza- 
tions employing scientists and engineers.^ The 
study classified the supervisors by the manner 
and degree to which they stimulate and attempt to 
motivate their subordinates to engage in continu- 
ing education. The "Administrator" is seriously 
concerned with implementing management policy in- 
cluding policy concerned with continuing educa- 
tion, and tries to arouse the interest of subor- 
dinates in whatever employer sponsored activities 
are provided. The "innovator" is vividly aware 
of the potency of new knowledge and of continuing 
education and regards these activities as central 
to his supervision of others. The Innovator is 
alert to opportunities to create continuing edu- 
cation activities in addition to pushing those 
sponsored by management. 

The "Inactive" type of supervisor is basical- 
ly passive and non-committal in his attitudes. 

Prior to the NSF study quoted above, Dubin 
and Marlow reported that 64% of 2,094 engineers 
indicated that their supervisors took a non-com- 
mittal attitude towards their education and de- 
velopment. 17 Corroborating evidence of the Dubin 
and Marlow findings is found in the NSF study, 
where almost half of the engineers and approxi- 
mately one-third of the scientists reported atti- 
tudes of non-interest in their professional 
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development by their supervisors. Similarly, 42% 
of 5,598 natural resource managers and scientists 
reported that their supervisors we re non-committal 

18 

to their growth and development. Landis in an 
industrial study of engineers asked, "How does your 
immediate supervisor feel about further job-direct- 

30 

ed education and training?" Thirty-seven percent 
replied, "not encouraging at all"; 47%, "somewhat 
encouraging"; and 16%, "very encouraging." He con- 
cluded that it is the immediate supervisor that 
counts in the development of subordinates, "If the 
boss does not encourage a man, he will not take 
further course work." 

Far more serious and frequent are the barriers 
created by supervisory pressures for immediate re- 
sults. Daily pressures are stressed to the exclu- 
sion of any ability to concentrate on what may be 
required for tomorrow. Competence is defined with 
respect to the present, not the future, so that 
little if any support is given to self development 
efforts beyond the employees presently defined 
technical specialty. Under these working environ- 
ments, professional obsolescence is virtually cer- 
tain. Frequently these supervisory practices re- 
flect organizational reward norms, policies to the 
contrary. Many organizations base rewards on short 
term results which seem to imply that personal de- 
velopment efforts should occur before joining or 
at least not on company time. These findings would 
suggest that the pressures of the job as exerted 
by supervisors may hinder the engineer f s self de- 
velopment even if the organization has a policy to 
provide educational updating. 

Colleague Interaction and Updating 

A stimulating organizational environment which 
provides opportunities for peers to interact pro- 
motes learning, innovation, and the development 
of ideas. Learning experiences come from inter- 
change with colleagues, discussion with managers 
and experts, talking with colleagues from other 
disciplines, or participating on panels and com- 
mittees. 

Colleague interaction is one of the preferred 
methods of engineer 1 s for gaining needed informa- 
tion. Rosenbloom and Wolek conducted a study on 
the flow of technical information in engineering 

and scientific groups in industrial laboratories. 
They studied technology transfer — how new know- 
ledge that originates in one place gets communica- 
ted and used in another place. They found that 
most information that engineers in industrial lab- 
oratories acquire comes to them by word of mouth 
from colleagues and local sources. 

In the acquisition and transfer of knowledge, 
Rosenbloom and Wolek further report two different 
modes; the use of interpersonal relationships be- 
tween knowledgeable persons and the use of profes- 
sional literature. Engineers rely heavily on in- 
terpersonal communication with people in other 
parts of their own corporation. Scientists tend 
to communicate with individuals employed outside 
their own corporation. When using documents en- 
gineers tend to consult reports in trade publica- 
tions, while scientists make greater use of pro- 
fessional literature and written sources of infor- 
mation. 

Colleagues are important sources of informa- 



tion. Co-workers are sources for answers to emer- 
gency questions. Face to face discussions are 
considered by engineers to be more productive and 
speedier than searches of the literature. Col- 
leagues trade information, questions and answers 
freely. They teach each other, exchange tips and 
suggest warnings about pitfalls which may be en- 
countered on certain kinds of assignments. 

Engineers and scientists look to their col- 
leagues within their working unit for approval and 
recognition for a job well done, especially if 
this recognition is not forthcoming from the im- 
mediate supervisor or higher management. They are 
motivated by the desire for approval of their 
peers . 

More than 75% of engineers responded affirm- 
atively to each of the following questions. They 
agree that: engineers have the opportunity to 
discuss technical and other problems with col- 
leagues on the job; colleagues on the job help to 
identify pertinent sources of information; col- 
leagues assist the engineer in approaching and 
understanding a problem better; colleagues provide 
the engineer with information on what approaches 
have been tried by others and what results have 
been obtained; and colleagues can help an engineer 
to confirm the best approach and improve his abil- 
ity to decide on a problem. 

Pelz and Andrews found a positive relation- 
ship between colleague contacts and performance 
even when differences in experience, supervisory 

25 

status, are taken into account. How can col- 
leagues enhance performance? "One way is by pro- 
viding new ideas — jostling a man of his old ways 
of thinking about things. But colleagues may do 
much more. Sometimes a colleague may know some- 
thing another man needs to know." In short, con- 
tacts with colleagues provide intellectual stim- 
ulation, new ideas, a lot of error catching co- 
ordination, and even some needed relaxation. These 
are the kinds of activities that foster updating. 

Schwartz, Goldhar, and Gambino report that 
some interesting ideas regarding the nature, 
source and flow of important information used by 

32 

innovators in the chemical industry. A large 
number stated that the open literature was their 
most important source of information. Yet a sur- 
prising 80% got their important information by 
listening, not reading; and a third reported that 
the key information was readily available in the 
industry. Second, internal sources are much more 
fruitful than external. Finally, informal com- 
munications channels are three times more commonly 
used than formal ones. 

The updating process is complex but it is 
mandatory. It requires the combined forces of in- 
dividual motivation and organizational support. 
The common goal is to preserve and promote one of 
our most valuable resources — the talents of highly 
qualified engineers and scientists. 
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CONTINUING ENGINEERING EDUCATION 
- A NEW ZEALAND VIEWPOINT 
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Assistant Commissioner of Works 
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Wellington, New Zealand 



Summary 

The development of New Zealand has 
placed great demands on engineering 
skills, and has resulted in a compre- 
hensive technical education system at 
professional, technician and trade level. 
Rapid advances in technology have shown 
the need for additional education and 
training. The New Zealand Institution of 
Engineers is reviewing the present 
unstructured sys tern of continuing education 
and developing a more formalised and 
structured credit system. The paper 
describes the background to New Zealand 
engineering education, and looks at where 
it is going. 

Background 

New Zealand is in the south-west 
section of the Pacific, an ocean which 
stretches across one-third of the earth's 
surface. To the west, beyond the Tasman 
Sea, is Australia, 1,600 kilometres away. 
From its position on the rim of the 
Pacific basin, New Zealand is a little 
over 10,000 kilometres away from San 
Francisco and Panama, and a similar 
distance from Tokyo and Singapore. In 
area 26.9 million hectares, it is similar 
in size to the British Isles and 3apan. 

By world standards New Zealand has 
had a very short history of development. 
Whereas the first Maori, Kupe, landed in 
New Zealand just over a thousand years 
ago, substantial settlement by Europeans 
did not take place until 1840. Only 
since 1870 has there been a measurable 
pattern of general growth and development. 

Uith its small population of three 
million New Zealand has traditionally 
relied on the centralisation of much of 
its development activities, and this has 
been the case with the provision of 
engineering services, ThB principal 
engineering agency is the Ministry of 
Uorks and Development with whosB manage- 
ment the author has been associated for 
the last nine years. In recent years 
there has grown up a substantial body of 



engineering expertise outside of the 
government area. As a result, a good 
working partnership has built up between 
the government and private engineering 
resources in the role of developing New 
Zealand. There are approximately 4,000 
persons holding practising certificates 
as qualified professional engineers, of 
whom 500 are employed by the Ministry of 
Uorks and Development, 

Since 1924, when the Engineers 
Registration Act was passed, it has been 
necessary for an engineer to be registered 
and in possession of an annual prac- 
tising certificate in order for him to 
undertake responsible engineering works 
greater than $B0,000 in value (present 
day figures). To qualify for registra- 
tion an engineer must pasa a system of 
examinations and a professional interview, 
and the requirements in respect of these 
are basically the same as those laid down 
for corporate membership of the New 
Zealand Institution of Engineers. 

The New Zealand Institution of 
Engineers is the professional body 
concerned with the advancement of the 
science and practice of engineering, and 
with the profession's changing 
educational and training needs. 

The following is the current state- 
ment of the Institution's policy on 
engineering education for corporate 
membership : - 

1. The required level of academic 
achievement is that of an approved 
first degree in engineering. 

2. Academic qualification in all 
branches of engineering by means of 
a university degree is preferred. 

3. .Uhen required, additional 

facilities for professional engineer- 
ing education in New Zealand should 
be provided at the universities. 

4. There should be provision for 
students of proven ability in 
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technician courses to proceed to 
professional level by way of 
university education. 

5. The Institution examination system 
should remain an acceptable mode of 
entry into the profession. 

The Growing Ne e d for 
Cont inuing Ed u cation 

In recent years, several major 
changes have had an influence on the 
profession and on its education and 
training system. First, there has been 
a rapid diVBisif icaci on of the engineering 
discipline. Whereas during the earlier 
post-nar yaarj civj.j. engineering was the 
najor discipline, the present fast-growing 
areas are production and chemical 
engineering, heavy and light electrical 
and electronics, building services and 
public health engineering. 

One of the problems arising out of 
these new demands is the fact that the 
lead-time for educating and training 
qualified professional engineers (about 
seven years) is often much greater than 
the timB associated with shifts in 
society's demands on engineering. As a 
result, there has been a tendency to 
generate redundancies in soib areas and 
shortages in others. This has called 
for more flexibility in the system of 
educating, training and re-training^ 
within and between disciplines. 

The second problem facing today's 
engineer is the need to understand much 
more about things other than engineering 
in its technical sense. Community 
attitudes are changing, not only in the 
definition of engineering requirements of 
social objectives, but also in the 
definition of who are the experts. No 
longer does the general public accept an 
engineer's findings without question. 
There is no automatic authority due to 
professionalism. 

Third, there has been a substantial 
revolution in technical education itself. 
The erstwhile rapid growth of university 
education has now been superseded by that 
of tertiary technical institutions 
producing a wide range of qualifications 
at sub-professional level with bridges to 
the university system on a merit basis. 
Thus a substantial infrastructure of 
technicians and support personnel is 
developing, and there is some evidence 
that industry and the professions are not 
yet fully equipped in the management 
skills- to deploy this new resource 
effectively. 



For some years it has been evident 
that a more positive system of continuing 
education should be set up. Such 
education has been almost entirely 
provided by the centres for continuing 
education of the universities. In most 
cases courses have been planned and giver 
by staff of the two engineering schools 
and occasionally by members of the 
profession in practice. The coursas 
have been valuable, but because of their 
irregular nature they have not covered 
the field adequately nor have the right 
people always been able to attend. 

In 1975 the Education Committee of 
the New Zealand Institution of Engineers 
set up a sub-committee based in Auckland 
under the chairmanship of Dr G R Martin 
then on ths staff of the Auckland School 
of Engineering. The committee was drawn 
from a wide range of interests including 
central government , local authorities, 
universities and technical institutes, 
and private organisations. 

The Report of the Auckland 
Sub- Commit tee on Continuing 
E ducation 

In its deliberations, the sub- 
committee placed major emphasis on the 
following questions:- 

1. Uhat were the major deficiencies in 
the existing system? 

2. Should the Institution have an 
administrative role (including 
planning and co-ordination) in any 
improved system? 

3. Should a more formal structured 
system be established (apart from 
existing graduate degrees and 
diplomas )? 

4. Should such a structured system be 
associated with a recognised form of 
credit? 

Uhen thB sub-committee examined the 
existing system of courses and seminars 
offered principally by the universities, 
the following deficiencies were evident : - 

1. Topics for courses and seminars 

depended to a large extent on the 
enthusiasm and particular interests 
of university staff and co-opted 
members of the profession. As a 
result the needs of the profession 
were being met from time to time in 
some areas only • 

2 a Courses and seminars were offered 
only in three main centres. This 
threw an additional burden on "out 
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of toun" engineers. Those courses 
union uere given in instalments over 
a period of several ueeks posed 
similar geographical restrictions, 

3* Although some courses uere being 

duplicated at tuo or more centres, 
in most cases the "one off" system 
did not make the best use of the 
time and effort put into course 
preparation • 

4. The problem of employee/employer 

responsibility uas often difficult 
to resolve for cases uhere courses 
uere given during the day. Many 
organisations uere understaffed, and 
staff could not be spared. 

The committee then examined the case 
for a structured credit system. It uas 
already uidely recognised that there uas 
a need for continuing education, updating, 
and professional development follouing 
university graduation. It uas also 
generally acknouledged that the existing 
system uith its random approach left much 
to be desired. 

One solution uould have been to 
expand the system in its existing form. 
For example, assuming the problem of 
resources could be overcome, a greater 
variety of courses could be offered and 
co-ordinated in an improved manner. 
Greater emphasis could also be placed on 
the development of taped and correspond- 
ence courses to overcome geographical 
problems. These uould be useful steps, 
but not sufficient in themselves, and the 
committee felt that more uould be gained 
if a degree of structure and a form of 
credit uere introduced. 

The major advantages of a structured 
credit system uere seen as follous:- 

1. From the point of vieu of the 
employer, the ultimate benefits of 
a coherent structured system uould 
be more rendily apparent* Informa- 
tion obtained from a structured 
series of courses uas more likely to 
be successfully used. A formal 
structure also alloued appropriate 
planning and budgeting for employee's 
time of f . 

2. From the point of viBU of the 
employee, a structured credit system 
uould encourage greater incentive to 
participate and provide a means of 
formal recognition, although 
recognition associated uith a credit 
system must be seen to enhance 
promotion prospects. Also recog- 
nition by the employer uas seen as 
most important in improving 



prospects for obtaining time off. 

3. Many engineers needed a target to 
aim for to provide the necessary 
incentive. A final auard 
associated uith a structured credit 
system provided a logical end point. 

4. A structured system uith a 
recognized end point uas more likely 
to provide a positive means of 
attracting greater formal support 
from the universities and technical 
ins titutes • 

5 . Some danger uas seen in associating 
credit uith individual courses not 
forming part of a coherent system. 
The employees judgement uas based 
on n in job performance", and credits 
collected from a series of unrelated 
courses by a "professional course 
doer" could possibly be of no 
practical value hence placing the 
credit system in disrepute. 

The System as Adopted 

In developing the concept outlined 
belou, the follouing points uere kept in 
mind • 

1. .To be successful, the system uould 

have to attract a reasonable number 
of people and hence be aimed at a 
mass market. Uith this in vieu, 
the system is developed around major 
streams of the three principal 
professional divisions, Civil, 
Electrical and Mechanical, 

2 . To be effective, it uas suggested 
that the system should be aimed at 
a particular age group. The age - 
group from thB late tusntias to say 
the late thirties seemed appropriate. 
At this stage sever al years post- 
registration experience has been 
obtained, and the desire to up date 
knoulBdge and gain a broader 
perspective of management oriented 
topics is probably at its peak* 

3. Uith respect to duration, it uas 
felt essential that a realistic end 
point to the system be evident - 
otheruise courses could drag on 
uith a resulting loss of incentive. 
A structured credit system uould 
help set objectives and enable a 
reasonable completion time to be 
achieved • 

The components of the structured 
credit system are depicted in the 
follouing diagram. 
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PROPOSED CREDIT SYSTEM LEADING TO N2IE PROFESSIONAL DEVELOPMENT AV/ARD 
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Residential Schools: 
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(li) Genera) Studies 
5 Days 
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in style of present short courses or 
seminars but to be replaced ultimately 
in largo part by tapes. 



10 Days (In total) 3 Days 

1. COMMON CORE 2. COMMON TECHNICAL CORE 



10 Days (In total) 
or equivalent 



10 Days (in total) 
or equivalent 



3. SPECIALIST CORE 4. ELECTIVES 



Common Core 

This consists of tuo dourses, one 
dealing uith management topics and one 
with general studies^. Ultimately it is 
planned to have these as 5-day residential 
courses. There is a fair ueight of 
opinion in the profession that such 
residential courses uould provide 
opportunity for informal discussion, 
formal debate, general feed-back on 
technical and society-oriented problems, 
and concentrated study generally. The 
proposal is to hold the courses at 
Wellington and Auckland, alternating 
annually. So far the courses have been 
non-residential as the market uas still 
being tested and the patronage uas 
expected to be mainly local. Both 
courses, especially the management one, 
have so far attracted good attendances 
and have been uell received. 

The common core subjects are 
presently as follous: 

Management Topics 

Management theory and techniques 
Behaviour in thB uork place 
Human relations; contract lau 
Industrial relations; commercial 

1 au 

Public relations; marketing 
Balance sheet and accounts 
Economics; cost accounting 



Company lau. 

General Studies 

Regional and local government 
Population grouth and control 
The uorld's resources 
Resource allocation and conservation 
Impact of technology on social 
patterns and the environment 
Environmental lau 
Public participation. 

Common Technical Core 

The plan herB is to hold three-day 
residential courses in each of the "main- 
streams" of civil, electrical and 
mechanical engineering. The basic 
objective of each course uould be to 
provide a broadly-based technical core of 
common interest to all specialist streams. 
For example, neu mathematical or computer 
techniques could be outlined. The 
latest equipment and materials technology 
could be described as appropriate for 
each of the three professional divisions. 
One day could possibly be devoted to 
"state of the art" lectures by invited 
practising engineers. 

A typical list of subjects is given 
for a recently-held civil engineering 
course. This uas a very successful 
course and attracted 65 registrants from 
a uide field:-' 
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Materials : f ibre-reinf orced 
concrete, steel 

Systems engineering 

Fluid mechanics: coastal 

engineering 

Computers: water uses, structural 
uses 

Structural engineering: theory, 

practice 

Geomechanics : soil testing, geology 
Transportation engineering 
Earthquake engineering 
Public Health engineering 
Tire engineering 
Engineering in the future. 

Specialist Core 

This section uould comprise a series 
of tailored courses to meet the specific 
requirements of the various specialist 
streams. Courses uould be similar to the 
several tuo-four day state-of-the-art 
courses given at the present time by 
University Extension Departments on an 
irregular basis. However, the courses 
uould be offered regularly, and emphasis 
uould be placed on developing taped or 
correspondence formats to facilitate 
greater convenience. Participants in the 
system uould elect to take several of the 
courses offering, making up "the equivalent 
of say at least 10 days of credit. Some 
overlap or commonality betueen courses for 
the various streams uould seem likely. 

A typical list of subjects in each of 
the three disciplines is shoun belou:- 

Civil : 

Pes iqn 

Materials 

Earth Structures 

Foundations 

Structural Mechanics 

Structural Design 

Hydraulics 

Hydrology 

Public Health 

Transportation 

Construction 

Surveying 

Site Construction Methods 
Detailing Procedures 
Safety 

Contract Lau and Documentation 
Advanced Management Topics 
Financial Control 

Operations and Maintenance 

Public Utilities 

Public Health 4 ' 

Highuay and Street Engineering 



Cost and Material Control 
Plant Operation and Maintenance 
Conditions of Employment 
Advanced Management Topics, 

Electrical : 

Pouer 

Prime Movers 

Generators 

Sui tchgear 

Transmission 

Pouer System Analysis 

Instrumentation and Control 

Dis tribution 

Utilisation 

Trans f ormers 

Electronics 

Electronic Devices 
Ampli f iers 
Logical Operations 
Netuorks 
Digital Systems 
Micro processes 
Pouer Electronics 

Telecommunications 

Information Theory 

Digital Communications 

Modems 

Antennas 

Propagation 

Microuave Systems 

Wave Guides and Transmission Lines. 

Mechanical : 

Design 

Computer Applications 
Microfilming Techniques 
Metallurgy 
Plastics 

Bearing Technology 

Building Services 

Heating and Ventilating 
Architectural Developments 
Neu Plant Developments 
Building Aerodynamics 
Energy Conservation 
Pipe Flou 

Industrial Engineering 

Advanced Work Study 
Operations Research 
Statistical Analysis 
Discounted Cash Flou 
Netuork Analysis 
Performance Measurement 
Production Planning and Control 
Organisation and Management 
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Operations and Maintenance 

Control Systems 
Production Technology 
Heat Engineering 
Fuels 

Preventive Maintenance Systems 
Noise Levels and Acoustic Design 
Vibration Transmission 
Electric Drive Developments 

In addition, some audio tape courses 
have been developed and these are proving 
to be very successful. Sets of six 
tapes on water control have nou been used 
by nearly 400 people since their intro- 
duction tuo years ago, and further taped 
programmes in the mechanical discipline 
shou equal promise. 

Elective Seminars or Courses 

This section of the proposed scheme 
is planned to take advantage of the 
existing system of irregularly-offered 
seminars and courses. In addition, 
further taped programmes uill be developed 
in this area. The existing system uill 
be encouraged to continue in parallel as 
it draus on the enthusiasm of the course 
and seminar originators whether from the 
universities or the profession. Also it 
enables specific areas of work to be 
highlighted as the need or demand arises. 
As in the case of the specialist core, 
the equivalent of 10 days credit is 
suggested. 

Some Comments on the System 

Development of Taped Courses 

Audio taped courses (and as a 
possible complementary development, video 
tape courses) are seen as an essential 
feature of the proposed specialist core 
courses. They provide equal opportunity 
for all members of the profession to 
participate in any formal structured 
continuing education programme by the 
simple use of a mailing system. Apart 
from the geographical coverage, audio 
tapes (and associated notes) also provide 
a very convenient and effective means of 
study. The tapes may be used at a 
convenient time and replayed as often as 
desired. The concept of organised group 
study, uhich is the recommended means of 
studying from tapes; provides the means 
for discussion as tapes are played back, 
and also the incentive to study a 
particular course on a regular basis. 

In view of the significance of taped 
courses in relation to the proposals for 
a formal continuing education scheme, the 
sub-committee considered it important to 
initiate pilot courses to enable an 
evaluation of the problems involved. A 



close study uas made of the extensive use 
of cassette tapes at the University of 
New South Males, and several courses uere 
obtained and evaluated by staff members 
of the University of Auckland School of 
Engineering. Staff members uho finally 
agreed to pioneer the new approach uere 
Mr I U Gunn uho taped six one-hour 
lectures on Uater Pollution Control, and 
Dr 3 D Tedford uho uas responsible for 
five one-hour tapes on Industrial 
Ergonomics • 

Both courses uere administered and 
marketed by the University of Auckland 
Centre for Continuing Education. 
Mr George Clark, supervisor of Profession- 
al Courses for the centre, co-ordinated 
the study and provided valuable assist- 
ance. The' resources of the Audio-Visual 
Centre uere called on for the production 
and editing of master tapes. The master' 
tapes uere dubbed off on to cassettes 
using a high speed dubbing machine uhich 
produced five copies simultaneously at 16 
times the natural speed. 

The courses uere first offered in 
August 1976. Comprehensive notes uith 
many illustrations uere also compiled for 
use in conjunction uith the tapss, and 
provided a psrmansnt source of reference. 
Individual or Group enrolment uas offered. 
Separate fees uere charged for the tapes 
and accompanying notes uhich enabled a 
cost saving for group enrolment. For 
example, a group of three people require 
only one set of tapes uith three sets of 
notes. Upon enrolling, notes and tapes 
uere foruarded, and tapes returned to the 
Centre for subsequent use uithin 10 ueeks 
follouing despatch. An information 
sheet describing the most effective use 
of taped courses uas also foruarded; 
Provision for liaison uith the tape 
authors uas provided by uay of question- 
naires returnable at thB end of the course, 
the intention being that a discussion 
tape be prepared collating all questions 
received uithin a specified period. 

Enrolments for the tuo courses 
exceeded all expectations. The Uater 
Pollution Control course attracted 356 
participants. The group enrolment 
concept uas uidely used, as reflected by 
the reduced number of tape sets mailed 
(61) to participants o In the case of 
the Indus trial Ergonomics course uhich 
uas developed for a more specialized 
professional group , the corresponding 
figures uere 106 participants and 20 sets 
of tapesa Enrolments covered most 
major centres in Neu Zealand. 

A number of teething problems uere 
encountered in the initial stages of 
course preparation, particularly uith 
makeshift recording facilities and static 
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on tapes duB to lack of adequate produc- 
tion quality control. Houever, these 
problems were gradually sorted out, and 
the experience gained uill be of value 
For the preparation of future coutsbs, 
Evaluation questionnaires returned by 
participants at the conclusion of the tuo 
coutsbs also provided useful suggestions 
for improvements, particularly in relation 
to methods of presentation. 

Overall, the courses uere clearly 
successful, and met a uidespread demand 
uhich could haVB only been partially 
satisfied if thB courses had bBsn offered 
in the normal uay. 

University Participation 

ThB succbss of any systBm of mid- 
c ar bb r training for profBSsional BnginBBrs 
must aluays rBSt hBavily, although by no 
means exclusively, upon thB contributions 
of university staff. At both schools of 
BnginBBring at Auckland and CantBrbury, 
a lBcturBr f s past and current participa- 
tion in continuing education programmBS 
is csrtainly takBn into account uhtn 
considBring his promotion, but thB tb is 
no formal uniVBrsity requirement for him 
to conduct BXtBnsion coutsbs. ThB 
Institution of EnginBBrs is prBSBntly 
having discussions uith thB university 
administration to haVB continuing 
sducation accBptBd as an integral part of 
ths tsaching activitiBS of thB 
BnginBBring schools, UhilB t hB tb is 
gsnsrally support for this as a principlB, 
dspartmsnts in both BnginBBring schools 
are suffBring from thB BffBcts of a hBavy 
tsaching load and inadBquatB staffing. 

ProfBSsional DBVBlopmBnt Auard 

ThB prBSBnt plan is for thB issuB by 
ths Nbu ZBaland Institution of EnginBBrs 
of an auard on complBtion of a structured 
programmB. MBmbBrs uill TBquirB to 
complBtB all thB follouing sections of 
ths programmB:- 

(a) Th© manaQBmBnt core coutsb 

(b) ThB cisnBral studies core course 

(c) The common tBchnica l core coutsb 

(d) At laast 10 contact days in 
spBcialist tBchnical core subjscts 

(b) At least 10 contact days in 

BlBCti VB SUbjBCtS. 

In thB caSB of both (d) and (b) 
abovB, at iBast four coutsbs must havs 
bBBn complBtBd in Bach ssction irrsspsct- 
iVB of thB total numbBT of contact hours 
accrUBd in thBSB ssctions 0 Ths total 
crBdit rBquirBd is 33 contact days ova rail. 



It is sxpsctsd that a diligsnt 
participant should bs abls to accumulats 
sufficisnt crBdits for ths Auard in about 
four ysars t This uould involvs an 
avsrags 8 to 9 contact days participation 
sach ysar. It is hopsd that svsntually 
much of this uill bs achisvsd in thB 
parson's oun tims through tapsd courses • 
By involving Saturdays at least in ths 
ssminars, ths burdsn is sharsd to soma 
sxtsnt bstussn smployer and smploysB. 

Crsdits for ths Auard may bs gainsd 
in any ordsr uhatsosvsr. for sxampls, 
it is not nBcassary to purs us the common 
cors course befors procssding to thB 
common tschnical cors courss. 

Msmbsrs 1 opinions ars dividsd about 
this Auard, but most seem to favour it 
for the reasons for uhich it uas intro- 
duced. Ths Auard is pursly voluntary at 
this stagB, but somstims in ths futurs 
thB question must ariss uhsthsr a regular 
updating along these lines uill be a pre- 
requisite to thB rensual of an annual 
practising certificate. 

Conclusion 

LikB computers, thB half-Ufa of 
BnginBBring tBchnology is contracting 
yBar by yBar, and in some branches it is 
littlB more than fivB years. Uhils much 
of ths updating of a profsssional occurs 
in ths course of his uork, the time is 
long past uhsn this can bs accsptsd as 
ths soIb prsscription . The present ad 
hoc system of extension courses has 
served its purpose , but ths demands on 
engineers call for a mors logical systsm 
of continuing sducation. 

ThB pi annsd sys tarn of courses, 
credits and auards is not psrfsct and no 
doubt thsrs uill bs some changes. Never- 
theless it shous promise and if given the 
support it merits, it should be one means 
by uhich engineers uill be much better 
equipped to serve their clients in a 
rapidly changing climate of technology. 
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I n troduc t ion 

Never! heless the well establishment of 
the system engineering courses in Egyptian 
Universities, the gap between supply and 
demand for automatic control education and 
training is still growing. Attempts are 
being done by different professional instit- 
utions to overcome such gap. This is done 
through short programs and summer courses 
for industrial personnel. The programs 
are mainly concerned with automatic control 
and management applications in industry, in 
addition to the use of computers in indus- 
trial processes. This is besides regular 
postqraduate programs conducted by the dif- 
ferent Universities and lead to Diplomas 
and Master degrees. Such programs require 
the sac ri f icat i on of a substantial manhours 
for education or training, which represents 
a serious constraint for the industry. 

The Egyptian Iron and Steel Complex, 
started on 1 960 with production capacity of 
300,000 tons/year and produces now 1,500,000 
tons/yearof steel products, represents the 
main supplier of these products on the na- 
tional level. ^ The special nature of this 
comolex ( more than ^4,000 workers and emp- 
loyees and the diversity of manufacturers 

and maintenance programs ^) raises the ur- 
gent need for an organized regular training 
and educational programs on both engineer- 
ing and technical levels. 

A new approach has been adopted by the 
Iron and Steel To. where a program has been 
developed to take care of education and 
traininc of the technical staff. This 
program runs in parallel with other prog- 
rams carried in collaboration with the Uni- 
versities or other professional institutions 
which are interested in this problem. 

In this paper, the outline and motiva- 
tion of such programs will be discussed 
showing the orientation of training and 
education to cope with the production po- 
licy of the plant. Efforts done for sup- 
plying and updating information to engine- 



ers and technicians will be discussed, with 
special emphasis on programs which deal 
with automatic control and instrumentation. 
Participation in outdoors programs is also 
considered. Evaluation of results shows 

the efficiency of such policy. 



Difficulties in Con tinu inq_ Educati on in 
Automatic Control „ 

The importance of training and updating 
of new technologies, to engineers and tech- 
nicians, raises the need for providing 
short courses and training programs on reg- 
ular terms. This was the motivation for 
different Universities and Institutions to 
organize short courses (ranges from two to 
ten weeks) to overcome such gap. These 
courses do not offer any academic degree, 
and are not accompanied with any kind of 
research work or even providing the student 
with the necessary tools to carry out inves- 
tigations for the sake of development and/ 
or solving the problems in their field of 
work. Also in mary cases these courses 
do not cope with the working conditions of 
some industrial complexes, where possibili- 
ties of having part time bases for the work 
(to permit personnel enrolment in these 
courses) are not feasible. 

This situation necessitates to approach 
the problem with a more appropriate plan. 
Considering its major aspects, the best 
solution was thought to start with the in- 
doors training taking into consideration 
working conditions. Such training is 
mainly organized with the help of the aca- 
demic and practical experience of the plant 
sinior engineers and foremen.. This does 
not dispense outdoors training, since both 
are carried out simultaneously. Here 
arises the need to coordinate these indoors 
programs with relevant outdoors programs. 
Raising funds to supply appropriate educa- 
tional and training equipments, to run such 
courses, represents one of the serious pro- 
blems facing indoors training programs. 
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Fig.1 Sectorial Organization of the 
Egyptian Iron &. Steel Co. 
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Control Department 
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Central Maintenance 



Instrumentation &. Control Department Role 
in the Iron &. Steel Complex 

The duties and relation of the Instru- 
mentation and Control Department w.r.t. the 
different departments in the plant are re- 
presented in Fig.1. This can be summeri- 
zed as: 

1 a Erection, calibration and testing of 
instruments and control components. 

2. Rendering rapid service for the stop- 
pages caused by instrumentation or 
control components, 

3. Development of the existing system and 
unification of the spare parts pur- 
chaser* 

The sensitivity of the products quality 
and quantity to the instruments and control 
systems used makes it important to depend 
upon a qulified staff in such work. 

It was considered early the necessity 
of continuing the training and education for 
the personnel of the instrumentation and 
control department. A thorough study was 
carried with the collaboration of the EHCAC 
(Egyptian High Committee of Automatic Con- 
trol). Such Committee is formed in the 
late sixties from representitives from the 
different industrial sectors and the uni- 
versities. The main objective of the Com- 
mittee is to establish a link between the 
industry and universities and research cen- 
ters to acquint researchers with the real 
problems in industry and to convince the 



industry to apply modern techniques. This 
is done through short courses, seminars, 
conferences and research proj ec ts supervised 
by the Committee • The study shows the 
following distribution for participants in 
the different training and educational pro- 
grams : 

50 % joins indoors programs, 

45 % joins EHCAC programs, and 

5 $ (only graduate engineers) 
can be sacrified for post- 
graduate studies* 

The diversity of programs delivered in 
the company and that of the EHCAC was arran- 
ged in such a manner that those of the com- 
pany are leading to the EHCAC courses. 
The training procedure is shown in Fig. 2. 



Curriculum Development 

Indoors courses for technicians covers 
the acknowledgment with the different pro- 
cesses carried on the plant, department 
laboratories and the principals of opera- 
tion, testing and calibration of the ins- 
truments in the department. The duration 
of such course is 100 hours and is conduc- 
ted by the senior engineers and technicians 
in the department, 
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Fig. 2 Training Procedure Applied for Engineers 

and Technicians in Egyptian Iron &. 5teel Co. 



The following courses of the EHCAC for 
technicians covers thr theory of measure- 
ments and instruments used in metallur- 
gical processes. Introduction to the Con- 
trol Theory and different types of control- 
lers are also included. The course is an 
evening one and managed by the EHCAC lec- 
turers. The duration of the course is 120 
hours • 

Indoors courses for junior engineers 
are conducted by senior engineers and EHCAC 
lecturers. The courses cover, besides the 
acknowledgment with the plant different pro- 
duction processes, the duties of the engine- 
er w.r.t. erection, tnsting and maintenance 
of the plant instruments. In addition, 

problems of systems used in the plant are 
discussed to reveal the methodology to be 
adopted for solving such problems. The 
duration of such course is 120 hours. 

The following courses of the EHCAC for 
engineers in composed of two successive 
stages, 140 hours each. Each stage is 
accompanied by a project dealing with one 
of the predetermined problems of the com- 
pany. The time allocated for each pro- 
ject depends on the problem treated, the 
number of engineers working in such problem 
and their background. The project is 
supervised by a university staff member and 
a senior engineer from the company if pos- 
sible. 

Variances of participants backgrounds 
represent a difficulty in preparing a fixed 
module. For example, participants vary 
from engineers graduated during the 1960*5 
to recent graduates. Thus an outline is 
stated for the whole proqram and the con- 
tents of each course are slightly adapted 
to the participants. However, all the 

programs start with a mathematical base 
followed by a review for the classical con- 



trol theory. Then modern control theory 
is introduced with applications. These 
applications are usually selected to cope 
with the participants industries. Typical 
topics considered are: 

First Stage for Engineers 

General concepts of control- Linear 
feedback control theory - Optimal control- 
Process identification - Adaptive control 
systems - Introduction to stochastic con- 
trol. 

Second 5tacje for Engineers 

Applied optimization techniques - Dis- 
tributed parameter systems - Introduction 
to computers - Industrial applications of 
computers . 

Details of each of the above modules 
are worked for each group of participants 
as mentioned before. 

Printed documents are prepared and sup- 
plied to each participant to serve as a 
text for such courses. References and 
text books are supplied through the library 
of the General Organization for Industria- 
lization. In addition, each factory or 
department arranges for its own library or 
documentation c enter. 



Enrollment and Funding 

Courses are conducted once or twice a 
year. Participants are selected from 

different industries with no restrictions 
on specialization or graduation date. 
However, it was noticed that the majority 
of participants are electrical or mechani- 
cal engineers. The class is usually 
composed from 15 to 20 engineers and is 
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slightly more for the technicians. 

Fees are paid by the participants com- 
pany from funds allocated for training. 
The majority of the participants have two 
or three days per week as a study leave 
during the course period. 



Evaluation 

Evaluation in the program is based on 
e final examination at the end of each 
course. A participant has to pass suc- 
cessfully this examination in order to pro- 
ceed to the preparation and presentation of 
his thesis. The thesis is evaluated by 

the supervisor and an external examiner 
(either a sinior engineer from the industry 
or a university professor). 

Some of these thesis are selected to be 
presented (as a case study) in the annual 
EHCAC national conference on Automatic Con- 
trol and Systems Engineering. Such con- 
ference represents a good environment for 
fruitful discussions and exchange of ideas 
between university staff and engineers from 
different industries. 

Some of the participants work can be 
implemented in their plants. In such case 
arrangements are made, with the plant staff 
and authorities, to realize such work in 
collaboration with the EHCAC., If the im- 
plementation of such work needs a financial 
suuprot which is beyond the available funds 
allocated for such type of projects, the 
study will be kept on the reporting level. 

In the Appsndix, some of the implemen- 
ted work is mentioned. 



Conclusions 

Experience and efforts for supplying 
and updating information to engineers and 
technicians, in the domain of automatic 
control and systems engineering, are dis- 
cussed. The Egyptian Iron and Steel Co. 
is taken as an example for indoors programs 
organized by the Instrumentation and Cont- 
rol Department in the company. This will 
guarantee a permenant satisfactory level of 
technicians and engineers in performing 
their jobs . 

Outdoors programs are organized with 
the collaboration of the EHCAC and other 
professional institutions. These prog- 
rams offfer a good opportunity for the in- 
teraction between the academic staff in 
different scientific institutions and the 
sinior staff of the industry. 

On the other handi it is noticed that 
engineers and technicians of the Instrumen- 
tation and Control Department are encouraged 
by other companies to leave for relatively 



high salaries (this is due to their out- 
standing level), even the Iron and Steel 
Co. puts that factor into account in con- 
sidering the welfare of the workers. 

It is highly appreciated to make some 
cos t/benif it analysis for these programs • 
This will justify allocation of funds for 
such activities to overcome major finan- 
cial problems facing the realization of 
the implementing parts of the program. 
In addition it will encourage other com- 
panies to initiate similar programs. 
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Appendix 

Some examples for the technical prob- 
lems which are solved indoors : 

1 . Water level control system. 

2 . Adapting electronic vibrators to subs- 
titute mechanical ones. 

3. Air recorders and indicators for tem- 
prature . 

4. Developing electronic weighing scales 
for Coke conveyor belts. 

5. Developing an electronic control sys- 
tem for the measurement of moisture 
content of Coke in blast furnace. 

6. Developing a control system for mois- 
ture in a sinter mixture before the 
sintering machine. 

7. Developing an open luop control sys tern 
in a hot strip mill* 

8. Developing a control system for the 
thikness in a cold rolling mill. 
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0. INTRODUCTION 

France needed three years to realize that the 
energy crisis was a real one I Thence to counteract 
its effect and to take action for the future, 
the Government created several working groups to 
look for a solution to this vital crisis. One of 
them, created in Jan. 77, received a mandate to 
advise the Government as to the ways of making en- 
gineers aware of the ressources saving problem. 
The paper will report on the conclusions of this 
working group and, in particular, develop the one 
concerning the role of permanent education. 

It was, in fact, recognized that no specific 
education in energy saving could be implemented 
at undergraduate or graduate levels. The only 
means would seem to be to orient students 1 minds 
towards this aim, during all major lectures. This 
is a matter for Engineering Schools in which the 
recent trend to emphasize "the system approach" has 
already produced good results. This system approach 
has to be oriented to energy saving by using 
adequat»optimization criteria. 

However, there are great hopes that permanent 
education could meet the need, at least in part, 
for the following reasons : 

a) Permanent education affects engineers who are 
responsible for development of future systems or 
better use of present systems. 

b) Permanent education is adaptable, with short 
time constant (less than one year) to the problems 
of the day, 

c) Coordination between lectures given by large 
centers may result in their being able to offer 
a complete set of lectures in the main branches 
of engineers'activi ties. 

1. Background : 

France comprising 52 million inhabitants, has 
no more fossile ressources. She has forests 
(one third of the common market forests lies in 
France). The uranium ores rank France in third 
position. However, due to the limitations of 
hydraulic ressources the power increase relies 
upon nuclear power plants only. This is the reason 
for which fast neutron reactors are so actively 
developed in this country. Ecology problems tend 
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to slow down the nuclear program, thus the growth 
rate of the demand. 

The role of continuing education was con- 
sidered by the working group as a positive one 
because of the large infrastructure which al- 
ready exists in France in this domain. Continuing 
Education has a legal status. A law (dated July, 
16, 1971) enacts that all firms with more than 
10 employees should spend 1% of the total amount 
of wages paid on continuing education. In fact, 
for a long time (some fifty years) the Armed 
Forces have felt this need and, on a small scale, 
developed their own continuing education through 
a subsidiary of the Ecole Nationale Superieure 
de 1 'Aeronautique et de TEspace, a graduate 
Institute which belongs to the Ministry of 
Defence. It is worthwhile, however, specifying 
that this school teaches civilian students. Some 
100 engineers are graduated each year; they 
will be in charge of the design of aircraft and 
space vehicles or equipment. 



The Continuing Education delivered by the 
above school and the other, named the ENSTA 
("Ecole Nationale Superieure des Techniques Avan- 
cees") is managed by the Soci§t§ des Amis de 
l'Ecole (SAE) - a non-profit making organization 
operating in close relationship with the 2 
schools and with Industry. Members of the Board 
belong to the Technical Services of the main 
Administrations, to Industry (namely Aeronautics, 
Space, Automobile, Shipbuilding, Nuclear, Ocea- 
nology) or are professors at the schools. The 
Board meets twice a year to review the previous 
year's lectures and decide on new lectures. 

Courses are of short duration : 1 to 3 weeks 
6 hours daily. They are very intensive : their 
goals are : 

a) to bring up to-date the knowledge of engineers 
in their own field 

b) to make other techniques available to engi- 
neers in order to enable them to assume larger 
responsibilities. 

c) to direct towards another activity executives 
who feel uncomfortable in thei r present work. 



(*) Ecole Nationale Sup§rieure de 1 'Aeronautique et de TEspace, Centre d'Etudes et de Recherches de 
Toulouse (B.P. 4025, 31055 Toulouse Cedex, France) 
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Courses are given either in ENSTA (Paris) 
or ENSAE (Toulouse). The way of teaching is 
similar to that given at the school, i.e. a course 
is composed of lectures, exercises, laboratory 
work, most of the time visit (s) of factories or 
center(s) and at least one round table. A complete 
set of documents is issued to allow the parti- 
cipants to refer to it. Some sequences of calcula- 
tion or demonstrations are not given during the 
oral teaching - However, these documents are 
made in such a way that they can be used as a 
reference in professional life. 

In 1977, no courses were devoted tj energy 
(new energy resources or energy saving). The 
catalogue included 13 categories of courses and 
116 different courses. 

It is worthwhile remembering that the French 
high level education system is quite special. (Ta- 
bles 1,2 summarize it.)The sub-system in which 
Continuing Education is given is mainly attached 
to the "Grandes Ecoles" line. It is the case of 
the one we are speaking of. The chart does not 
indicate that most of the teaching personnel is 
not attached to the school. 

At the E.N.S.A.E. there are only 12 full- 
time professors for 450 students but some 400 
professors and assistants cooperate with the 
schools on a part-time basis. They come from 
Industry or the technical services of the Govern- 
ment. We believe that this kind of education is 
good because courses are constantly up-dated 
and no long term contract binds the professors 
to the school. If the results are good, the 
annual contract is renewed; if results are bad 
(few participants) the contract is not renewed. 

About 2000 participants attend the courses 
each year : 

- 66% from industry 

- 30% from civil or military administra- 

tion 

- 3% from foreign countries 
The average age is 40 : 

- 28% are under 30 

• 56% are between 30 and 40 

- 16% are over 40 

The main differences between initial forma- 
tion and continuous education, as far as we see 
them, are : 

- the average age of participants ; 22 for stu- 
dents, around 40 for engineers 

- no experience of professional life for the 
former; 15 to 20 years of practice for the 
latter 

- a weak interest for students, very strong for 
engineers who have precise problems to solve. 



Whereas in afl upper academy, a professor can 
assume alone for several months the course itself, 
on the basis of one lecture and one session exer- 
cise a veek, without boring the audience, it is 
boring for participants in short courses to hear 
the same lecturer for five (fays in succession and 
six hours a day. Furthermore, this lecturer is 
not necessarily competent in every matter and 
very often participants put forward precise 
questions for which they are expecting answers. 

It U therefore important that the teaching 
staff of a course should be composed of several 
speakers having a deep knowledge of certain 
topics of thf: programme. Their number depends on 
the duration of the course : 2 for 3 days, 4 for ' 
t days, 6 lor 2 weeks. 

2. The present program (Jan 1978 - July 1978) 

The Working Group we were speaking of in 
Para. 1 was cof^oosed of people from Industry, 
from the "Delegation pour les Economies d'Energie" 
(i.e. Government Energy Saving Office), from the 
"Delegation pour les Economies de matures pre- 
mieres" (Raw materials savings delegation) from 
the "Oelegation pour la sauvegarde de la nature" 
(Government Ecology Office) and from people 
attached to Universities and Great schools". 

Two levels were recommended : 

a. ,r jr 'immediate action, it was recognized 
that onl> continuing education could be efficient 
because it concerns engineers who have res- 
ponsibilities and lectures could be implemented 
within a few months. 

b. for intermediate action (3 to 5 years) 
as recognized that teaching through "Great 

ochools" and Universities could be efficient, 
mainly due to a re-thinking of most lectures. 

Just one word about the second point : 
Energy saving should not be taught to engineers 
as specific lectures but should be included in 
many courses in giving new views on energy 
saving. Proposals have been made to develop 
in all the technical courses : 

- the improvement of thermodynamic cycle effi- 
ciency with a particular interest in the cost 
of peaks (peaks for power generation as well 
as transportation) 

- the consideration of the re-cycling of energy 
or materials - A quantitative balance is not 
sufficient because of the difficulties of 
exchanging heat when the temperature dif- 
ferences are too small . 

- the automatic control when energy use is 
integrated into optimization criteria. 

- though non technical good knowledge of bank 
credit and aids given by the Government or 
Agencies is useful to design or redesign 
engineering systems. 
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Coming back to tho role of continuing 
education, we will br* My give some details to 
show how an energy lec ;e series has been 
implemented since 1976. 

Prior to that year* the catalog of courses 
did not show any topics devoted to energy, 

In 1976, a 2 week course was offered on 
solar energy. 

The course was reconducted in 1977 without 
major changes and the number of participants (16) 
was good (the average number of participants per 
course 1s 12). 

In 1977-197B, two sets of courses were 
offered : 

- P. 01 courses : solar energy 

A two week course, one week in Paris and one 
week in Toulouse because visits of the Odelllo 
laboratory and solar houses are programmed. 

The program of this course is given in Annex.. m 

- P. 02 courses : energetic resources and optimi - 
zation of their use 

A two week program, the detail of which is 
given 1n the Annex. Attendance at these courses 
was good (14 and 16). It was a surprise that most 
of the participants came from Government technical 
services or agencies, few from Industry. 

As mentioned above, round tables with the 
participants are mandatory. They help the orga- 
nizators to improve the content of the course for 
the next year. Last year, the round tables of 
the P. 02 course were very fruitful. From them, 
the 197B - 1979 program was issued as follows : 

- P. 01 : solar energy 

A course along the same lines as courses 
given during the three previous years 

P. 20 : energetic resources 

(estimation of their apount and how to 
optimize these resources) . It is a one week course 
which is mainly descriptive. 

a) geo-economy of energy 

b) properties of the various types of energy 

c) rules to optimize the use of energy 
(no specific theory or computation is 
given here) 

Details of the courses are given in the 
Annex. 

- P. 21 : Thermodynamics applied to energy use 

optimi zation 

It is a one week course which is placed at 



theory and applied levels (see the annex for 
details). 

- P. 22 : energy storage 

It 1s a one week course which reviews and 

analyzes the various methods of energy storage 

and how to store or re-store energy for each 
specific means of storage, 

See the annex for details. 

- P. 30 ; raw material and energy 

(optimization of their use) 

It 1s a three day course which relates 
material elaboration to energy consumption. The 
notion of energy contained in materials is 
developed. 

See the Annex for details. 



3. CONCLUSION 

We think that the role of continuing 
education in energy saving problems is of prime 
importance for .the reasons given above, i.e 
actions upon people who have responsibilities, 
and fast implementation of subject to fit the 
demand. 

The S.A.E. who is sponsoring the lectures 
given by the "Ecole Nationale Superieure de 
TAeronautique et de l'Espace" and the "Ecole 
Nationale Superieure des Techniques Avancees" 
has certainly a leadership in this matter. Now- 
adays many other schools offer similar programs 
and we can assume that more than 150 engineers 
per year are recycled in these matters. First 
results might appear now; however, it will be 
very difficult to determine the part which is 
due to continuing education and the part due 
to other incentive actions promoted by the 
Government. 

It must be noted that energy consumption 
has dropped of 3% over one full year though 
industrial development as well as individual 
comfort increased over the same period (by 
comparison of estimated consumption one year 
before). 
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PLACE DANS L 1 ENSE I GNEMENT SUPERIEUR 



FILIERE GRANDES ECOLES 



AUTRES ECOLES 



E t N.S t A.E . 
BaccalaurSat 



MATHEMATIQUES SUPERIEURES 

MATHEMATIQUES SPECIALES 
CONCOURS GRANDES ECOLES 



lere ANNEE 



ISre ANNEE 



UNIVERSITE 
ler CYCLE 



D.U.E.S. 

i 

26me CYCLE 



2eme ANNEE 
(E.N.S.T.A.) 



3§me ANNEE 



Commune avec E.N.S.T.A. 



4/ 

2§me ANNEE 



3£me ANNEE 



MAITRISE 



3$me CYCLE 



INGENIEUR 



INGEN1EURS E.N.S.A.E. 



D.E.A. 



SPECIALISATIONS OU 



RECHERCHE 



DOCTORAT 3$me CYCLE 



CE.S. SPECIALISATIONS 



DOCTEUR INGENIEUR 



DOCTORAT D 1 ETAT 



TABLE 1 
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ENSEIGNEMENT ( biPUOAnON) 

I 

f, CVriF NORMAL - Mw (WwAl /,,„; mv - 4 , . . . 



Entrfio dlrocto 



Elfcvos ENSTA 



26nie annee 

2nd yaav 



Enstl gnomon t Conwun ( 55# ) 



Orientation / ORIENTATION 



AVIONS MISSILES 

aircraft / missiles 
ESPACE (2 AM) 

space. 



PROPULSION 

propulsion systems 
FUSEES 

rocket engine a 



AVIONIQUE 

avionics 
(2 AVI) 



3§me annee 

3rd year 



Enseignement Commun ( 50 % ) 



Option Avionique 
(3 AVI) 



option 



AVIONS/MISSILES/ESPACE 

(3 AME) 
FILIERES - courses 
AVIONS - MISSILES 

ESPACE 
aircraft - missiles 

space 



PROPULSION 
(3 PR) 
FILIERES - courses 
PROPULSION FUSEES 

propulsion - rockets 



FILIERES - courses 
AUTOMAT IQUE - RADARS 

automatics - radars 



II. SPECIALISATIONS 

specialiazations 

DurSe des Etudes : 1 ann§e scolaire 

Duration of the studies : 1 academic year 

AUTOMAT I QUE AVANCEE (P.A.E. ) 
INFORMRTIQUE (P. IN) 
MECANIQUE AEROSPATIALE (P. MA) 
SYSTEMES (P. SY) 



ADVANCED AUTOMATES (P.A.E.) 
INFORMATIC SYSTEMS 
AEROSPACE MELK^Si.S 
SYSTEMS 



III. CYCLE "DOCTEUR-INGENIEUR" {DOCTOR IN ENGINEERING CYCLE) 

Dur§e du cycle 3 ans (2 ans sous certaines conditions ) 

Duration of the cycle 3 years (under certain conditions : 2 years) 

TECHNIQUES INFORMATIQUES - MECANIQUE APPLIQUEE - ELECTRONIQUE APPLIQUEE 

Informatic technics applied mechanics applied electronics 



AUTOMAT I QUE ET SYSTEME 

automatics and systems 



TABLE 2 



ERLC 
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ANNEX 



P - ENERGY COURSES 



N° and 
duration 


\ 

TOWN - Date 1 


1 n 

ritle of tho Course 


Responsible 
teacher 


Purpose of the course 


P,01 
10 days 


1st part 1ri Paris 
12 - 16 March 

2nd part 1n Toulouse 
26 - 30 March 


Solar energy 


MM. PELEGRIN 
& GRELLIER 


Give the necessary knowledge to 
evaluate tho Interest of using 
solar energy, determining the 
cost/efficiency balance-sheet, 
and conceive a system for 
using this energy 


P. 03 
5 days 


Paris 
29 Jan/2 Feb 


Gas turbines 


MM. DOUOIGUES 
RAVAGLI and 
LESCOP 


Present to non specialized 
engineers the main technical 
and scientific disciplines set to 
work 1n aeronautic, naval and 
industrial gas turbines 


P. 20 
5 days 


Paris 
8 - 12 Jan 


Energetic resour- 
ces, census and 
optimal use guide 


M. PELEGRIN 


Provide on the one hand the 
rate statistics data on world 
energetic resources and on the 
other hand the rules for an 
optimal use of energy 


P,21 
5 days 


Paris 
12-16 Feb. 


Applied Thermodynamic; 
to energy optimal use 


i MM, PELEGRIN 
& CALVET 


Give to engineers a good review 
of their knowledge in applied 
thermodynamics with a view of 
studying optimization concrete 
case of energetical resources 


P. 22 
5 days 


Toulouse 
5-9 March 


Energy stockage 


MM. PELEGRIN 
& CALVET 


Economical Justification of the 
necessity of the energy 
stockage and study of the 
possible solutions (yield - 
cost, .,.) 


P. 30 
3 days 


Paris 
27 Feb - 
1st March 


Raw materials 

and energy 

use optimization 


M, PELEGRIN 


Show the links which exist 
between raw materials and 
energy in view of a greater 
optimization of natural 
resources 
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Marc PEUMTUN 



Graduated from 

Eoolo PolytoahrUquo Parts 19<K> 

Eoolo Nationalo auporiouro do 

I'Aaronautiquo Paris 1949 

M.I.T, 19150 

Dr as So 1952, Paris 

In charge of Guidance of aircraft and 

simulators 

Prof, at Eoolo Nationalo SupGriouro do 
l 1 A6ronautiquo 

Director of Ecolo Nationalo Suporieuro 
do 1 1 Afironautiquo at do l'Espace from 
1960 to 1978 

Director fo CERT from 1968 
Foreign Associate member of N.A.E. 
(Washington, 1978) . 
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SELF-DEVELOPMENT 
THROUGH LIFELONG LEARNING 



SUMMARY 

"Solf-Dovolopmont Through hit along Learning" 
doAlu with caroor improvement and initiating a 
poaitivo self-perspective, The overall objective 
of this sole-instructional program would bo to 
roviow and develop work incentives Cor profou- 
aional staff to make the relationship betwoon 
oaroer satisfaction and careor productivity and 
to examine factors which contribute to developing 
and maintaining a positive solf-perspectivo to- 
wards work and self and establishing a self-im- 
provement careor plan. 



As an adult--an engineer— a manager— or an 
administrator, are you preparing for the future? 

If you are an engineer who has been out of 
school for 5 to 7 years, half of what you have 
been taught may need updating, 

Many jobs today continously demand new 
skills. Few workers now remain in one job, or 
even in one career, for a lifetime. In fact, in 
our modern world, no amount of early education 
can give people all the skills and knowledge they 
need to function effectively throughout life. 

What I am suggesting is that every person to- 
day is in need of lifelong learning. I am sug- 
gesting that lifelong learning is necessary for 
career development and for personal development. 
And I am suggesting that you develop a self- 
improvement career plan. 

What is lifelong learning? it is exactly 
what the name implies, encompassing preschool, 
elementary, and secondary education — the "pre- 
paratory" education for youth; post-secondary 
education for young adults — typically trade, vo- 
cational, and technical training, as well as 
university education; and finally the continuing 
education for adults which is the major portion 
of lifelong learning. 

Lifelong learning includes not only a verti- 
cal time dimension — literally from birth to 
death, but also a horizontal dimension encom- 
passing all fields of knowledge, and an inner 
dimension that reflects the personal growth needs 
of human beings for self-expression and dignity. 

Learning for adults — in continuing education 
is different from that provided to youngsters 
during their formal schooling. The adult learner, 
to begin with, has less time to give to formal 
learning procedures. He probably has an idea 
of what he wants and a self-perception that will 
limit or expand the horizon of learning. 

The adult learner, with his multitude of ex- 
periences, takes an active part in determining 
what he wants to learp and how he will learn it. 
He will help choose educational goals, content, 
methods, and means of assessment. 

Continuing education has a new and challeng- 
ing role to play in the work and personal life of 



John B, Holclon 
Dlnotor, Qraduiti Bohool 
U.B, Department of Agrioulturo 
WMhlnaton, D.G, 



adults. Not only can it help fill noodu for know- 
lodgo and skill but perhaps oven more important it 
can alao help adults find avenueB for personal 
growth and enrichment. 

It is my contention that lifelong learning 
must bo made a pervasive influence to aid those 
who must make today 1 s critical decisions and 
choices in guiding present events as well as 
BOtting our course for the future, 

To expand learning opportunities for adults 
today, I believe we must provide for more flexi- 
bility in integrating work with education and for 
supplementing both throughout the life span, 

In my country, the Federal Government re- 
quires each agency to inventory the educational 
needs of all workers each year and to provide that 
need within the agency, if it can't be done 
within that agency, they may try to do it with 
another agency or agencies. If this is not prac- 
tical, they may go outside the government and con- 
tract for such training. 

Let me tell you about some of the new direc- 
tions in which we are trying to move in my country. 
One of these we call "multiple dimensions of 
learning" . 

To illustrate what is meant by this term, I 
will use a program we developed in the Graduate 
School, U.S. Department of Agriculture, called 
"Critical Issues and Decisions". The purpose of 
this program is to encourage Federal executives 
to take a look at the past in the fields of art, 
literature, philosophy, economics, political sci- 
ence to see in what way we can draw upon the past 
in order to relate ourselves to the critical 
issues of today. 

How do we accomplish this? Well, the first 
dimension is through reading. Carefully selected 
handouts and one or two paperback. books on each 
topic are assigned. 

The second dimension is group discussion to 
test their interpretation of the reading and ideas 
gained from experience with other Federal execu- 
tives in the seminar group. The third dimension 
involves listening to an outstanding scholar spe- 
cialized in this particular field, followed by 
a roundtable discussion with him. The fourth 
dimension involves using closed circuit tele- 
vision. Some of the participants actually appear 
or television with the scholar while others watch 
the discussions. 

Another dimension involves a playback of the 
telecast of their discussion with the scholar on 
TV. You can see yourself reacting with others. 
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Did you listen well? Were you comments appropri- 
ate? Did you help move the discussion ahead with 
more penetrating thoughts or did you get off on a 
tangent? 

Let me use another example of a type of ed- 
ucational program conducted by the Graduate School. 
The program is our three-phase Management Develop- 
ment Program for Federal executives. Here we use 
the workshop approach. We bring together for two 
days a group of scientists, engineers, or people 
who have recently been appointed to administrative 
positions and ask them to inventory the problems 
they face as executives in the Federal government. 
Once these problems are identified, the partici- 
pants are then asked to help in the planning of 
their learning experiences to meet their needs as 
they see them. Then we take 3 months to plan the 
program and bring the participants back to live in 
a residential center or hotel where they spend 9 
days trying to learn from each other and the var- 
ious resource people invited to meet with them. 
Toward the end of this 9-day period, they select 
a problem that they have back on the job and be- 
gin to plan how they might solve that problem. 
They test out their plans with each other and re- 
turn to their job to put the plan in practice for 
two or three months. The third phase of the pro- 
gram involves a two-day meeting some 3 months 
after the workshop. They also share their 
failures. Since we learn from mistakes, this too, 
is a valuable dimension of learning. 

Here we have a program tailor-made for adults. 
The program is focused upon real needs and prob- 
lems. The adults plan their own learning exper- 
iences to solve some of their problems and to 
satisfy their needs. 

Another Graduate School product that I want 
to share with you is the Self-Development Check- 
list. I am providing this for your personal use 
in assessing and planning for your continued growth 
and effectiveness as an engineer, administrator or 
manager. 

It will provide you with a self-analysis of 
your training and developmental needs and help 
you to take a good hard, but honest, look at your- 
self and your previous experiences and training in 
supervision and management. You should be objec- 
tive as possible as you answer each item. Once 
you have completed the checklist, it will help you 
decide what you will do during the coming year to 
further your growth and development. You can write 
down what you intend doing and set target dates for 
accomplishment. 

We have found it helps to get a view of how 
others see you and your training needs . Ask your 
boss or someone you respect as an engineer, ad- 
ministrator, or manager to fill another copy of 
the checklist for you. 

If you are like most people, you fail to see 
yourself exactly as others see you. To an engi- 
neer, administrator, manager, or executive who 
must get work done with and through people, self- 
insight and sensitivity to how others react to 
your leadership is vital to your ef f ectivness . 

I you have asked someone else to fill out a 
checklist as he sees you, be sure to follow 
through. Compare your answers with his and look 
for where you and he differ. These areas of dif- 
ference may well offer the greatest prospects for 



your future development as an engineer, admin- 
istrator, manager, or executive. 

Using and updating this checklist at least 
annually can do much to keep you growing and 
developing in your leadership roles. The follow- 
through (lifelong learning) is up to you. 

It takes a long time to grow an engineer 
or an executive. Time and experience alone are 
not enough. 

College and university courses in business 
and public administration may help, but these 
too, are not enough. 

Follow-up or continuing education courses 
and management seminars taken periodically 
throughout one's career, while helpful, also are 
not enough. 

Even experience in the different functional 
areas of running organizations or getting things *" 
done with and through people are not enough. 

What is needed (besides time and variety of 
managerial experiences with real problems) is the 
capacity to learn and profit from managerial and 
engineering experiences. 

Some of this ability to profit from past 
experiences in managerial problem-solving and 
decision-making may come from within the individ- 
ual himself. 

Of equal value, perhaps, is the feedback, 
counselling, coaching, and help one can get from 
good bosses who "teach by example " — bosses who 
create and maintain a climate conducive to the 
continual growth and development of people. 

In short, one of the best ways to learn to 
be an effective and efficient engineer is to learn 
by doing, by managing, by tackling real problems 
in real organizations, ideally under a good boss 
or set of bosses who plan and provide purposeful 
and progressively more responsible and varied 
learning experiences for the potential engineer. 

While we are all familiar with the old saying 
"You can't teach an old dog new tricks," there is 
a corollary that applies to executive develop- 
ment, "There are some tricks that only an old 
dog can learn." 

The judgment and perspective that result from 
the "school of hard knocks" rank among the "tricks 
that only an old dog can learn." 

The professional engineers must be preparing 
themselves to solve persistent problems of engi- 
neering nature as well as develop the human 
skills and interdisciplinary knowledge to solve 
today's complex problems. The top engineer must 
be a "team member" one who can help bring all the 
elements and factors of economic development to- 
gether to improve the quality of life for all the 
people . 

Whatever we do, let us not become victims of 
obsolescence. Today, a man can not grow old in 
a world familiar to him as a youth. The only 
person who can be sure of escaping obsolescence 
is one who continues to develop his potentials — 
a learning individual who can and will adapt to 
change; — a person looking to and preparing for the 
future, not one who is backing into the future. 

I will always remember that Mrs. Eleanor 
Roosevelt said everything she did, every place she 
went, she looked upon it as a learning opportuni- 
ty. Continuing education then, is self-realiza- 
tion and self-fulfillment. 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



327 



295 



Lifelong learning can give us a feeling of 
significance, a sense of direction, a sense of 
being connected with the vital issues of today, 
making us knowledgeable and active citizens in the 
free society moving towards the future and living 
a full and zestful life. Modern society does not 
live by asking is everybody happy, but is every- 
body learning? 



Some updated and revised material for the speech 
from the following: 

1 Fulker, Edmund N., "A Model and Checklist for 
Administrator, Manager, and Executive Career 
Training and Development," Developing State and 
Local Leadership in a Changing Society , Graduate 
School, U.S.D.A., Washington, D-C-, 1972, pp. 78- 
90. 
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Self-Development Checklist 



I should do 
lew use more more through 
on-the-job self-study, 
I am doing Iraining jnd selMfori, 
t|uilc weJI experience reading etc, 



I need 

some fur- Docs 

inal group nut 

Itaining apply 



Level A 
flfityw mtier Kntml- 
«4fr .'IMfVici, 

1. In (he substantive 
orsubjeel mailer field 
in which I am func- 
tioning as a supervise, 
administrator, manager 
or executive 

Level D 
Human Relations 

Mil Skills 

2. SelRniighl and 
self-knowledge 

y Interpersonal sensi- 
tivity (awareness of 
how you affect others 
and how they make 
you feel and react) 

i Group process 
and leadership 

S. Motivating, train, 
ing and bringing 
about change 

Untergroup rela- 
tionships 

I Diagnostic and 
group problem-solving, 
confrontation, and 
conflict resolution 

8. High standards and 
.-thins and setting a 
good example 

9. Effective listening 
Efficient reading 

s I. Interviewing 



(You may wish io check moretha 



an one) 



a 
a 

a 

D 

D 

a 



D 
D 

□ 
D 

a 
a 



a □ 

a a 

u a 

a o 

D Q 

D D 



Self-Development Ckm-Continued 



I should do 

I can use more more through I need 

rte-job self-siudy, Mtk , 

«i*»ng training and ml 

science reading etc. lrainng P 



objectives 

21. Delegating signifi- 
cant areas of responsi- 
Mily for results 
toothers 



Does 



Level C 
Technical Mmgtrinl 

and Skills 

I! Writing letters, 
memos, reports 

13, Speaking before 
groups 

14, Conference-leading 
and conducting 
meetings 

15, Habits of planning 
my work and use 

of my time 
16* Scheduling mv 
work and worki 
others 

17. Organizing my 
"nit, section, or 
group for optimum 
effectiveness 
I8> Developing and 
effectively using 
budgets la get results 

19- Controlling. faJ. 
Mngup, and keeping 
work under control 

20- Measuring and 
evaluating the efFec- 
tiveness of work plans 
and unit accomplish- 
ments toward agreed- 



D 
D 

o 



D 
0 
D 



D 0 

a o 

O Q 

a o 

a d 

o D 

0 D 

a □ 

o a 



a d 
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Self-Development Checklist -Continued 



Self-Development CtecM-Conlmed 



I can use mote 
on-the-job 
I am doing training and 
quite well experience 



22. Reaching decisions 
systematically and 
through involvement 
of those who will be 
required to implement 
and carry out the 
decisions 

23. Selecting and plac- 
ing workers where they 
will optimize their 
contributions to the 
organization and at the 
same lime achieve 
satisfaction of their 
important individual 
needs 

24. Coordinating 
Keeping other units 
and individuals in- 
formed about progress 
and potential problems 
before emergencies, 
antagonisms, and in- 
effectiveness develop 

25. Integrating; See- 
ing as (he linking in 
and gobelween in 
fusing the efforts of 
individuals and my 
unit with efforts of 
others in the organi- 
zation 

26. Information sys- 
tems: Knowledge of, 
familiarity with, and 
systematic use of data 
input and output 
needed on a timely 
basis to effectively 
manage my unit 



I should do 

more through 1 need 

self-study, some for- Does 

self-effort, mal group not 

jelc, training apply 



0,0 D 



0 □ D 



D D D 



a □ d 



a d d 



I can use more 
on-the-job 
I am doing training and 
quite well experience 



more through [need 

self-study, some for- Does 

self-effort, mal group not 

reading etc. training apply 



27. Quantitative: 
Knowledge of, and 
familiarity with, cur- 
rent concepts of math- 
ematics, statistics, 
cost benefit analysis, 
automatic data proces- 
sing, PERT, etc. 

28. Methods improve- 
ment: Knowledge of, 
and familiarity with, 
time and motion, sur- 
veys, work layout, etc. 

Level D 
Conceptual Ktiowledfa 
Abilities, and Skills 

29. Broad perspec- 
tive-liberal education 

30. Gcneralist view- 
point; national, Inter- 
national perspective 
31 Political, social, 
economic knowledge 
and sensitivity 

32. Systems concept 
and approach 

33. Ability to see the 
big picture, future 
oriented 



□ 0 



0 Q 



Q 0 

□ Q 

D □ 

□ 0 
0 0 




Dr. John B. Holden, adult educator received 
his Ph.D. at the Ohio State University in 1955. 
He has been a consultant of continuing education 
at Michigan State University from 1950-56; a 
specialist of general adult education at the 
U. S. Office of Education from 1956-58; and for 
the past 20 years, the Director of the Graduate 
School, U, S. Department of Agriculture. He has 
been active in adult education, has served as. 
president of state groups and as President of 
the American Education Association. He has been 
recognized for his outstanding leadership in the 
field by the National Association of Public and 
Continuing Education, the State of Michigan and 
Ohio University. He was the recipient of the 
Delbert Clark Adult Education Award. He has 
contributed widely to literature and research 
in the field of education; the author of "Score 
Card for Community Adult Education Programs," 
"A Learning Community" in Materials and Methods , 
and other articles. 
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PROJECT SATELLITE — 
AN EXPERIMENT IN CONTINUING EDUCATION 
OF ENGINEERS IN THE WEST INDIES 



Myron W. Chin 

Chairman, Continuing Education Committee 
Faculty of Engineering 
University of the West Indies 
Trinidad 



Summary 

This paper presents some of the results of an 
experimental satellite programme utilizing two of 
the Applications Technology Satellites viz- ATS-3 
ATS-6 which was conducted by the University of the 
West Indies (UWI) in collaboration with the United 
States Agency for International Development (USAID) 
and others in early 1978. A brief review of the 
use of such satellites for educational and com- 
munity purposes is first given and the possibil- 
ities of benefits from such technology for the 
Caribbean region with particular reference to the 
continuing education of engineers are explored. 
Although a wide range of activities was undertaken 
as part of the experimental satellite project, only 
the results of the engineering activities are high- 
lighted in this paper together with a brief des- 
cription of the system used and some of the major 
problems encountered. 

The paper concludes that satellite communica- 
tions are both technically possible and desirable 
for the West Indies and can have an enormous impact 
on improving and broadening university programmes 
in the region not only in the continuing engineer- 
ing educational field but in other educational 
fields. However, it is recommended that a detailed 
feasibility study should t'irst be undertaken to 
assess the cost effectiveness of such a delivery 
system before any firm decisions can be made. 



Introduction 

The University of the West Indies is an inter- 
national institution of Higher Education dedicated 
to teaching and research and to the development of 
the Caribbean region. It serves fourteen different 
English-speaking West Indian territories and also 
provides some services to Guyana despite the fact 



that it has its own University of Guyana. The 
territories of the region comprise a series of 
islands forming an arc along the Eastern end of the 
Caribbean Sea ranging from Jamaica in the North to 
Trinidad and Tobago in the South just of f the Vene- 
zuelan coastline and includes the co-operative 
republic of Guyana in South America and Belize in 
Central America. The distances are substantial ; 
Belize for example, is approximately 700 miles from 
Jamaica which in turn is 1,000 miles from Trinidad. 
Excluding Guyana and Belize, the combined area of 
the West Indies is 7,733 square miles. The area of 
Guyana is 83,000 square miles and that of Belize is 
8,866 square miles. The total population of the 
region is about A. 6 million with an age distribu- 
tion which is skewed towards the young. Education, 
particularly higher education, is at a premium and 
less than one percent of the regions 1 s labour force 
are University graduates. The demand for education 
and training, formal and non-formal, continues to 
grow but programmes are severly constrained by 
restricted finances and limited manpower. 

Crowth of the University 

The University, formerly the University 
College of the West Indies, began operations in 
1948 in affiliation with the University of London. 
It became an independent University under a Royal 
Charter granted by Queen Elizabeth II in 1962. 

From a single Faculty - the Faculty of 
Medicine in 1948 with 33 students, the University 
has grown tc a three-campus institution with eight 
Faculties - Agriculture, Arts and General Studies, 
Education, Engineering, Law, Natural Sciences, 
Medicine, and Social Sciences - with nearly 8,000 
students, of whom about 8% are postgraduates. The 
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rate of growth of student numbers increased rapidly 
after 1958 and in the fifteen years from 1961 to 
1976 the student population increased by a factor 
of about eight. For the 1977/78 session a break- 
down of student enrollment by campus was as 
follows 

Mona Campus in Jamaica - 4291 

Cave Hill Campus in Barbados - 1261 
St. Augustine Campus in Trinidad - 2477 
Total 8029 



The Faculty of Engineering was established in 
October 1961 at the St. Augustine Campus in 
Trinidad with an initial enrollment of twenty eight 
students and since then there has been a steady 
increase in the number of students and graduates as 
can be seen from Figure 1 which gives an indication 
of the annual total number of graduates from 1964 
to 1978 by discipline. For the period 1964 to 1978 
there was a total of 1041 graduates. Table 1 gives 
a territorial breakdown of the total number of 
graduates by discipline for the period 1964-1977. 
It can be seen that Civil Engineers account for the 
greatest number of graduates followed by Mechanical 
and Electrical Engineers. It should be noted from 
Table 1 that most graduates come from the three 
main island territories of Jamaica, Barbados and 
Trinidad and Tobago. 

The first phase of a major expansion of the 
Faculty of Engineering which is being funded by the 
Trinidad and Tobago Government is currently in pro- 
gress and it is expected to be completed by 1980. 
This will cater for an increased student enrollment 
in the four traditional areas - Chemical, Civil, 
Electrical and Mechanical and also in the new areas 
of Agricultural, Industrial and Petroleum Engineer- 
ing, It will also include postgraduate, continuing 
education and extension service programmes in Con- 
struction Engineering and Management, Petroleum 
Engineering, Production Engineering and Management 
and Electronics and Instrumentation. The latest 
statistics of actual and projected student enroll- 
ment in the various programmes are given in 
Appendix 1, 



Student Per Capita Costs 

Associated with this rapid growth of the Univ- 
ersity is the steady rise in the student per capita 
cost e.g. in the Faculty of Engineering the average 
cost per student termed the economic cost has 
increased from US$1817 in 1971/72 to US$4443 in 
1976/77. In this connection the University has 
appreciated the problem of financing and has made 
and are continuing to make attempts to provide 
solutions. One possible solution is to examine the 
benefits which increased uses of newer electronic 
technologies could provide and since education in 
the Caribbean essentially involves communications 
over large distances, telecommunications by 
satellite seems worthy of serious investigation. 
Project satellite was intended to explore such a 
possible solution. However, before describing some 
of the results of this satellite experiment it is 
perhaps appropriate at this point to first of all 
briefly review the use of such satellites for con- 



tinuing education purposes. 



The Use of Satellites for Continuing Education 

The use of satellites for Continuing Education 
purposes was made possible just over twelve years 
ago with the launching on December 7, 1966 of the 
first of a series of six Applications Technology 
Satellites (ATS) known as ATS-1, 

The satellites of this series were planned for 
geostationary orbit, i.e., a height of 22,300 miles 
over the Equator. At this height a satellite has 
the same rotational speed as a point on the equator 
and appears to hang stationary in space when viewed 
from the Earth. They are stabilised so that the 
space crafts' antennas maintain a fix orientation 
with respect to Earth so that all beams can be 
directed with precision. The ATS spacecraft con- 
tain powerful subsystems which make broadcasts 
between low cost ground stations possible. This 
eliminates the large expensive tracking dishes ' 
necessary for communications using the usual com- 
mercial satellites. 

The second ATS-2 was launched on April 6, 1967 
but was unsuccessful. The third ATS-3 took up its 
station over the Atlantic Ocean on November 6, 1967 
and is still in orbit and still extensively used by 
many U,S. based universities/research centres. 
Project Satellite worked with three ATS-3 terminals 
one on each site, ATS-3 is now on station in a 
"gravity well" over the equator at 105°W. The 
fourth ATS-4 was unsuccessful after launching on 
August 10, 1968. The fifth ATS-5 was successfully 
launched on August 12, 1969 and has since been 
providing a large quantity of useful and valuable 
data. The last satellite in the Applications 
Technology Series ATS-6 was launched on May 30, 
1974 and placed on station over the Equator at 94°W 
Longitude about 6fs hours after launch. It is a 
remarkable spacecraft and the fore-runner of a new 
generation of communications satellites. The 
spacecraft weighs 3,090 lbs., is 26 feet high and, 
with the solar array booms extended, is 52 ft. 
across at its widest point. The solar arrays con- 
tain over 21,000 solar cells which are used to 
power the satellite f s command, propulsion, 
attitude control, and experimental mechanisms. 
ATS-6 carries a 30 ft. diameter antenna which can 
be directed to within 1/10° of an arc and allows 
the relay of strong television signals directly 
to suitable small and inexpensive television 
receivers on the ground. 

Since launch these satellites have been used 
extensively by the United States and other count- 
ries for scientific experiments, meteorological 
studies, continuing education and other social 
services, etc. But the use of satellites for pur- 
poses such as these has by no means been confined 
to the United States and other developed countries. 

PEACESAT 

In 1971 a consortium of users initiated the 

world's first international health and educational 

network using ATS-1. This project is known as the 
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tabu: i 

NUMBER OF GRADUATES BY DISCIPLINE AND BY TERRITORY 1966-77 



TERRITORY 



DISCIPLINE 





Lnenical 


Civil 


Electrical 


Mechan 


Antigua 


I 


6 


k 


1 


Bahamas 


1 


1 


2 


Barbados 


1 J 


22 


12 


- 
3 


Belize 


1 


7 


6 


5 


Br. Virgin Island 


S - 


1 






Cayman is. 




2 






Doainica 




5 


1 


1 
1 


Grenada 


2 


9 


6 


Jamaica 


AC 


121 


90 


96 


Montserrat 




1 


2 




St. Kitts 


1 


2 


1 




St. Lucia 


2 


9 






St. Vincent 




3 


2 


2 


Trinidad & Tobago 


82 


79 


99 


108 


Guyana 


10 


19 


11 


22 


United Kingdom 










Other 


3 




2 


1 



165 



287 



233 



260 



TOTAL FOR 

1964 - 1977 - 930 

1978 - HI 



1041 



9 

ERLC 
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PEACESAT (Pan Pacific Education and Communication 
Experiment L by Satellite) and currently links 
educational institutions in 12 nations. The pro- 
ject uses small, low cost ground terminals co- 
ordinated by Honolulu, Hawaii. Locally owned 
satellite terminals are operated at Honiara, 
British Solomon Islands; Raro tonga, Cook Islands; 
Suva, Fiji, Tarawa, Gilbert Islands; Honolulu and 
Maui, Hawaii, Nukualofa, Kingdom of Tonga; Noumea, 
New Caledonia; Vila, New Hebrides; Wellington, New 
Zealand; Niue Island; Lae and Port Moresby, Paupa 
New Guinea; Saipan, Trust Territory of the Pacific 
Islands; Santa Cruz, California; Pago Pago, 
American Samoa; Apia, Western Australia; and Sydney, 
Australia. A large number of programmes in health, 
nutrition, education and training are transmitted. 
ATS-1 is also used by the University of the South 
Pacific for courses for credit, and was used in the 
Pacific-Caribbean link-up during Project Satellite. 



Early, use of ATS-6 in the U.S.A. 

The large scale use of television in educa- 
tional, medical and other programmes became poss- 
ible with the launching of ATS-6. During its first 
year 600 elementary school teachers in 8 Appalach- 
ian states used the satellite for graduate studies 
programmes. Educational programmes were. also 
relayed to junior high school students in the Rocky 
Mountain states and to teachers in Alaska. 



The Indian Experiment (Site) 

In May 1975, ATS-6 began moving from its 
station on 94°W Longitude on Earth command to a 
site over Kenya for use in the Satellite Instruc- 
tional Experiment (SITE) of the Indian Government. 
It arrived at its new station (35°E) on July 1, 
1975, and the SITE experiment began one month 
later. In this experiment ATS-6 received video 
signals from Ahmedabad (prime) and Delhi (back-up) 
and relayed them to 6 clusters of direct receive 
stations - 2,400 sites in six states 
s imul taneoulsy . 

The Indian Government had two sets of object- 
ives which can be classed as (a) instructional (b) 
technical. 

(a) Instructional Objectives 

(1) To contribute to family planning 
objectives. 

(2) To improve agricultural practices. 

(3) To contribute to national integrat- 
ion. 

(4) To contribute to general school and 
adult education. 

(5) To contribute to teacher training. 

(6) To improve occupational skills. 

(7) To improve health and hygiene. 

(b) Technical Objectives 

(1) To provide a system test of broad- 
cast satellite television for 
national development. 



(2) To enhance capability in the design, 
manufacture, deployment, installa- 
tion, operation, and maintenance of 
of brosdcast snd distribution 
facilities. 

(3) To examine matters such ss:- 

(a) optimum receiver density, 
distribution and scheduling; 

(b) techniques of audience 
attraction and organization; 

(c) the problems involved in 
developing, preparing, present- 
ing and transmitting program 
material. 

Morning programmes were broadcast six days per 
week, 1)5 hr. each day, primarily aimed at the in- 
school 5-12 year age group and teacher training for 
about 96,000 teachers. Evening programmes, broad- 
cast 2*$ hrs. daily for 7 days weekly, were 
primarily for education in the villages. 

It is reported that the one-year long experi- 
ment was highly successful and that the results 
achieved would have required the efforts of four 
generations. The work will be continued using 
India's own satellites. 



Indonesia 

In Indonesia education by satellite has now 
been accepted as feasible. The 13,000 islands of 
the archipelago are now linked with their own 
satellite system. 



Possibilities for the West Indies 

The apparent success of programmes elsewhere, 
the circumstances of the Caribbean, and of the 
University of the West Indies, seemed to make it 
important to assess or at least to introduce to our 
community, possibilities of benefits which the 
modern educational technologies, including 
satellites, may make possible. Project Satellite 
was an effort to do this. 



Objectives of Project Satellite 

The objectives of Project Satellite were to 
determine: - 

(1) the feasibility of delivering continuing 
education programmes to the widely 
scattered countries in the region served 
by the University; 

(2) the level of user acceptance - and 
enthusiasm - generated by the technology; 

(3) the usefulness of satellite madiated 
video lecture courses; 

(4) the value of teleconferencing and con- 
sultation by satellite as an effective 
co-ordinating activity for teaching, 
research and administration. 
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The programme was designed to meet these 
objectives as far as was possible and therefore 
covered a wide range of activities. 

However, prior to the actual start of the 
experimental programme a great deal of pre-planning 
and organization was necessary and this involved 
several meetings between the collaborating organi- 
zations such as the Academy for Educational 
Development (A.E.D.) USAID, NASA and UWI amongst 
others in order to define specific areas of respon- 
sibilities. In addition, tests had to be carried 
out at the four selected sites in Jamaica.. 
Barbados, St. Lucia and Trinidad in order to ensure 
that the ATS-6 antennae would have an unimpeded 
line of sight to the satellite. Full details of the 
planning and testing are given elsewhere (1). 



Highlights of Engineering Activities 

The overall programme was conducted over a 
period of approximately two months from mid January 
to mid- March 1978 and covered some twenty eight 
sessions of 45 to 90 minutes on a wide range of 
topics such as family life education, agricultural 
research in integrated rural development, construc- 
tion management and the small contractor in the 
West Indies and solar energy. The last two men- 
tioned topics are of particular interest to engin- 
eers and some of the highlights of these two 
activities are now given. 



Teleconference on Construction Management and the 
Small Contractor in the West Indies 

This was originally planned as a continuing 
education seminar whereby the three campuses would 
be linked by satellite. However because of the 
refusal of the Trinidad and Tobago Government to 
grant permission to use certain frequencies it was 
not possible for the St. Augustine Campus to parti- 
cipate in the experiment. As a result the seminar 
was conducted between the two remaining Campuses at 
Mona Jamaica and Cave Hill in Barbados and 
St. Lucia which participated for the first time in 
the project. This also necessitated the video 
recording in Trinidad of the introductory lecture 
which was then sent to Jamaica for transmission 
from Mona to Cave Hill and St. Lucia. After the 
introductory lecture there was a panel discussion 
between Mona and Cave Hill involving engineers and 
contractors from the two territories. Some forty 
engineers and contractors participated in the 
exercise and an evaluation was undertaken after the 
seminar. The majority of participants found the 
quality of the picture and sound from Mona and 
Cave Hill good and expressed a willingness to 
received an entire course of continuing education 
lectures by this means in the future. 

The only problem encountered was that it was 
not possible to get sound from St. Lucia but this 
was subsequently corrected and there was a loss of 
sound transmission on two occasions during the 
teleconference. 



Solar Energy Teleconference 

In this programme there was a series of 
presentations from the Solar Energy Research 
Institute in Denver, Colorado, using the Denver 
ATS-6 terminal. There were lively interactions 
from the three Caribbean sites on the ATS-3 link. 
Two-way television was not used because of the 
unacceptable time lag (about 4 mins.) between 
transmissions. Both Video and voice reception 
from Denver were excellent. There was also an 
audience of academic staff and students, represen- 
tatives from research and applied fields connected 
with energy resources, as well as Government and 
other administrative personnel. 



Brief Description of the System Used 

One of the most remarkable features of the 
system is its simplicity. There were three 
antennas on the roof of the Senate building at 
Mona. Two of these were 3-metre dishes, one for 
transmission the other for reception, aimed at 
ATS-6. The third antenna - a crossed Yagi which 
looks rather like a complex home television 
receiving antenna - was used for ATS-3. 

The television uplink went out from Mona on 
S-band at 2250 Giga Hertz using 200 watts of 
power. On receipt by ATS-6 this signal is 
amplified, converted to 860 Megahertz and re- 
transmitted on the down link to the Caribbean to 
the receiving antennas in Cave Hill, in St. Lucia, 
and at Mona. The Mona link was used for monitor- 
ing the quality of reception from ATS-6. 

The voice link used ATS-3. For audio only, 
this involved the use of small (^150 watts) VHF 
radios. Channels 2 and 4 were used. 

The two-way audio links during televised pro- 
grammes were slightly more complicated since both 
satellites had to be used. From the sites other 
than Mona the audio signal was beamed to ATS-3, 
received at Mona, and immediately rebroadcast on 
the S-band to ATS-6 for transmission to all sites. 



The transmitting station would require in 
addition, another antenna, transmission equipment 
and a selection of studio equipment, e.g. lights, 
cameras, microphones, monitors, etc. 



Concluding Remarks 

From the foregoing , it can be seen that the 
experimental satellite project generated a great 
deal of interest and enthusiasm both amongst 
individuals and instutions in the region. In 
conclusion therefore it is possible to make the 
following comments:- 



1. Some fifty one percent of the available 
time was used in continuing education 
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2. 



activities and as such was the best tested 
portion of the programme. From an evalua- 
tion of the results one can conclude that 
such a satellite system can provide an 
excellent delivery system for continuing 
education programmes. 

Members of the various West Indian govern- 
ments displayed a high level of interest 
and enthusiasm in the experiment and 
expressed the hope that in any future pro- 
grammes terminals would be made available 
in their territories. 



From the continuing engineering education 
telecomference it was generally felt that 
such a system could be used for Delivery 
of entire courses of lectures. 



1. Lalor G.C. - 
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4. While everyone seems agreed that Univer- 
sity programmes -could be improved and 
broadened by use of radio and television 
techniques, the cost effectiveness and 
ability to meet the costs of the system 
would have to be very carefully assessed. 
But Project Satellite has given a hint to 
the region of the sort of technology now 
possible. The new electronics, micro- 
miniaturisation, a new materials technol- 
ogy, faster, cheaper and more powerful 
computers, etc., will alter the technology 
available to educators by a quantum jump 
which is perhaps fully comparable to that 
which occurred when man first learned to 
write. 

Here we have a new possible basis for 
another greater widening of the gap 
between the industrialised and the devel- 
oping nations. If peoples of the Carib- 
bean are to attempt to "keep up", because 
of the shortages in material or human 
resources we are going to have to make use 
of the applications of these repidly pro- 
gressing fields and we are going to have 
to share. If Satellite technology can 
make this sharing easier, if the political 
leaders of the Caribbean and other extra- 
regional areas will agree to the use of 
this type of technology for the improve- 
ment of education, agriculture, medicine 
and other social services, if the 
necessary funds can be found, and if the 
countries bordering on the Caribbean can 
help in the sharing of this technology, 
Satellite communications can have an 
enormous impact in the region and there- 
fore demand assessment. 
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APPENDIX I 



STUDENT ENROLMEN T 
LNUGLKUn IN UNDERGRADUATE u^KlX rKOGXAMMLS 



"traditional Areas 



New Areas 



Total 



Chemical Ci^il 


Elec. 


H.-ch . 


Agri. 


Indus . 


Petrolcuin 






Actual 


















1975/76 62 110 




109 








3iSL 




1976/77 68 140 


Hi 


11B 








441 




1977/78 


















Projected 


















197P./79 82 106 


131 


133 






tU 


JjO 




1979/60 82 183 


133 


145 


6 


36 


11 


V;6 




1980/81 52 z04 


134 


160 


11 


67 


22 






1981/C2 82 216 


134 


195 


13 


7& 


40 


7f.C 




19J2/83 82 241 


134 


220 


15 


90 


bt 






ENROLMENT IN POSTGRADUATE DEGREE PROGRAM (>..Sc 


. M.PhlL. 


& PH-D) 








Traditional Areas 


* 


l^'i-w .\rcas 








rota: 








Agri. 




Elect. 


Ind . 


Fet. 










En£. 


hng.& :.^it. 


& Inst. 


Eng. 


r.nj; . 




Actual 


















1975/76 


lb. 














lb 


1076/77 


.!.< 














23 


1977/ 


















Frojected 


















1978/79 


4J 




2 


u 


6 


4 


c. 


64 


19V9/::0 


44 




3 




8 


6 




77 


1960/81 


46 




3 




8 


6 


c 


79 


1981/82 






3 




9 


7 


9 ■ 


85 


1982/83 


so 




4 


h 


9 


8 




3V 



*Ch*Biical, Civil, Electrical jx:tl f i^chanical Engineering 
PROJECTED ENROLMENT IN FULL-Tlhi MPLOHA AND CERTIFICATE 
HX'CKA::^ AND IN SHURT COURSES (NE\. AREAS ONLY) 



Construction Lnpng, 
c± Management 

Dip. Cert. Li'uort 



Petroleun electronics U Product ioi. i-r^.Tig 

Engineering Instrumentation & Manage ment 

Dip. ShorL Short Courses 



Actual 






Courses 


Court;. ;s 




1977/7i^ 












Projected 












1978/79 JL 


10 


20 


120 


12 120 


60 


1979/80 


12' 


24 


140 


12 14,; 


70 


19 : >0/:.i 


12 


24 


140 


140 


70 




14 


24 


160 


160 


80 


1982 /H3 


14 


24 


160 


160 


80 
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MASTER OF ENGINEERING 
DEGREES BY EXTERNAL DELIVERY: 
THE CLEMSON UNIVERSITY PROGRAM 

— A CASE STUDY 



THE CLEMS ON PROGRAM 

Clemson University's College of Engineering is 
devel oping an externally delivered Master of Engi- 
neering Program unique in its approach to off- 
campus graduate education. Clemson's externally 
delivered Master of Engineering program of guided 
professional self-study, was created to meet an 
identified need for advanced level engineering 
education in South Carolina. Clemson's program 
will be described in an evolutionary fashion, 
including aspects of the program needs assessment, 
course and program delivery mechanism selection, 
course development activities and the successes 
identified to date. 

1. THE CONTINUING ENGINEERING EDUCATION ML EMMA. 



Individuals who have completed the baccalau- 
reate degree in engineering and who are emp loved on 
a full-time basis quickly encounter the complex 
situation of continuous career development. While 
experience and self-studv contribute substantial 
knowledge required to maintain one's professional 
level, the balance must be obtained through more 
highly leveraged formal education programs. Figure 
1 illustrates graph i ca 1 1 y the situation encountered 
by graduate engineers. 

Companies demand graduate degree opportunities 
for their new employees and exert pressures on 
academic institutions to meet these needs. Work 
commitments can prevent engineers from participating 
in degree programs offered through either conven- 
tional. "1 ocked-step" classroom or fixed-site 
instructional television instruction. Assignments 
awav from their offices and/or conflicts with 
familv, civic, and professional, commitments often 
preclude practicing engineers of these opportunities. 

Various median isms are available which a tt em in- 
to address the problem of career obsolescence. 
These include correspondence courses, formal on-the- 
job training, non-credit short courses and seminars, 
evening graduate programs and, in growing instances, 
TV-based off -campus programs, both videotape and 
instructional television ( TTV) . 

For the most part, each of these median isms is 
directed at the needs of a relatively small propor- 
tion of practicing engineers. Moreover, the video- 
tape based graduate level courses f<u" credit require 
extensive facilities for preparation and editing of 
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tapes plus a significant capital outlay for play- 
back/communications equipment. In TV-based systems, 
substantial concentrations of engineers in a few 
particular locations are usually required to justify 
presenting a specific program. 

The following discussion is provided as an 
introduction to the problem of off-campus graduate 
study. In each case, the situation of widely dis- 
persed engineers is addressed . 

II. CLEMSON UNIVERSITY'S APPROACH TO CONTINUING 
ENGINEERING EDUCATION. 

South Carolina, containing approximately three 
million citizens in the Southeastern part of the 
United States, has an engineering employment of 
under 10,000 dispersed over 30,000 square miles. 
The State is rapidly converting from an agrarian 
and textile-based economy to a higher technology- 
based economy. Many new plants have been attracted 
to the major seaport at Charleston, to the capital 
city region around Columbia, and to the nor thwes tern 
Tiedmont areas of the state. 

Clemson's Continuing Engineering Education has 
expanded its seminar and short course program 
schedule from a total of 6 in 1970 to over 400 in 
1977. Over 10,000 individuals participated in the 
1977 programs. Faculty interest and motivations 
portend an increasing number of programs for the 
future . 

CI ems on Univers i ty ' & commi tmen t to continuing 
education in the form of short courses, seminars, 
and review courses is filling a real and present 
need to provide timely, relevant, and state-of-the 
art concepts and techniques to engineers throughout 
South Carolina. This Continuing Engineering Educa- 
tion effort does not, however, address graduate 
study for graduate credit. 

11L-— AW^J^-J^JjL^^SJTY 1 S APPROACH TO OFF-CAMPUS 



CRADJJATE J^jNCJNEER I NO 
NEED. 



EDUCATION : THE ANALYSIS OF 



Clemson's approach to external graduate educa- 
tion began In 1974 when the College established an 
evening graduate engineering program. This program 
offered both off campus and on campus evening courses 
in chemical engineering, civil engineering,, electri- 
cal and computer engineering, and mechanical engi- 
neering, as well as the interdisciplinary fields of 
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materials engineering and bioengineer ing . Since 
Clemson is located at inconvenient distances (30 
miles minimum) from most large metropolitan areas 
of South Carolina, and coincidentally from most of 
the major industrial concentrations, the evening on- 
campus program served only a small number of local 
engineers. Additionally, the off-campus program was 
conducted using "locked-step" instruction methods 
which required the professor to meet with the class 
on a regular basis at sites remote to students one or 
more times a week. This method was time intensive 
for the instructor and not generally cost effective. 

Coupled with the need for a mobile, individual- 
ly paced instruction method, is the need for an 
instructional system to satisfy these requirements 
while meeting the additional constraint of maintain- 
ing the essence and quality of a truly graduate- 
level program. Clemson's externally delivered MENGR 
program is designed specifically to meet these needs 
and requirements. 

During 1974, a partial formal, partial informal 
needs assessment involved numerous interviews of 
technical organizations and analysis of engineering 
employment in South Carolina. This assessment re- 
sulted in a conclusion that the available videobased 
graduate program was insufficient to meet the needs 
of practicing engineers in the State; that an addi- 
tional approach was needed. 

The externally delivered MENGR program, estab- 
lished in 1975, is design, manufacturing, and 
operations engineering oriented. Engineering educa- 
tors having extensive industrial and/or consulting 
experience designed the courses. 

Figure 2 illustrates the various external edu- 
cation alternatives examined and the relative expense 
for each. The individualized instruction method of 
education, reinforced by audio-visual materials and 
peer-group in terac tion, was selected as the most 
effective mechanism for our state's low density of 
engineers. 

IV. THE EXTERNAL MASTER OF ENGINEERING PROGRAM . 

The basic concept of the External Master of 
Engineering Program will now be presented. Points 
of significant departure from existing off-campus 
program mechanisms employed at other universities 
will be noted. 

I. Program objectives - to provide additional de- 
sign or'fnted engineering study beyond the four- 
year baccalaureate degree leading to the Master 
of Engineering degree. A further objective of 
this program is to allow engineers to pursue a 
graduate engineering degree regardless of their 
location within the state. The major thrust of 
the Master of Engineering Program (including the 
External delivery mechanism) is that of engi- 
neering design, based on a broad engineering, 
engineering science, and basic science founda- 
tion. The Clemson Master of Engineering Program 
is accredited at the advanced level by the 
Engineers' Council for Professional Development. 
A major difference between this program and most 
other operating external programs is that the 



Master of Engineering degree is in fact an 
engineering-design oriented program as opposed 
to the more typical research oriented Master 
of Science Degree curriculum. This program is 
designed to be of direct benefit to baccalaure- 
ate engineers in both near- and long-term 
periods . 

2. Program Goals - the Master of Engineering Pro- 
gram prepares the engineer for: 1) a higher 
level of technical performance by increasing 
technical knowledge on a broad rather than a 
specialized basis; 2) a higher level of project 
leadership by increasing knowledge of economic 
evaluation, project planning, technical commu- 
nication, and team management; and 3) a greater 
capability for self-study to keep pace with new 
developments in technology. 

3. Program Delivery Mechanism - as indicated pre- 
viously, the selected format for Master of 
Engineering courses is based on peer-group in- 
teraction using modern individualized instruc- 
tion (guided self-study) techniques and occa- 
sional faculty student interactions. Audio 
tapes and visual information (photographs, 
slides, filmstrips) can be used by the instruc- 
tor to reinforce particular aspects of the 
programmed text material. This permits the 
instructor to verbally and/or visually explain 
particular areas where he knows the student will 
have learning difficulties. In so doing, the 
instructor can ease the learning load on the 
student at critical points during a course. 

As indicated, the course delivery mechanism is 
individualized instruction based, as opposed to 
more formal "locked-step" lectures, closed- 
circuit TV presentations or the video cassette 
TV arrangement where students gather at a cen- 
tralized location to view instructional material. 
Since most Clemson courses are developed using 
a guided self-study approach, individual stu- 
dents can develop a greater capacity for self- 
study which will assist them to maintain a 
higher technical level throughout their careers. 
Students receive materials on a regular, or an 
oh-call, basis from the course director. Spe- 
cifics on material distributions are provided 
to each student at the course organization ses- 
sion, which is the first session each semester 
for each course. At this session, course objec- 
tives and goals are outlined, peer-groups are 
established, and the course structure and 
delivery mechanism are presented and discussed. 

Peer-group reinforcement permits discussion 
groups to be established convenient to the stu- 
dent's home base. Each student can get together 
with other students on a periodic basis to dis- 
cuss course difficulties and problem areas or 
share enlightenments gained during pursuit of the 
course. Quite often a problem encountered by 
one student can be resolved by other students 
in the group, thus permitting the student to 
progress at a reasonable rate without undue 
delay. If a problem persists, discussion with 
the course director is indicated . Peer-groups 
also assist individual students in maintaining 
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n schedule sufficient to meet course milestones 
and deadlines. Additionally, the peer-group 
offers a social reinforcement to the individual 
by bringing together others in a common 
course who can share his concerns and problems 
in an interactive discussion mode. Peer-groups 
are normally composed of three to six Individu- 
als who meet regularly; peer-groups of two have 
been successful. A leader, chosen by the group, 
is responsible for keeping the group on schedule 
to meet deadlines set by the course director. 

Periodic visits between the course director 
(Clemson Eng ineering faculty member) and the 
students serve to assess course difficulties, 
evaluate progress, and where appropriate, pro- 
vide access to Clemson laboratories, library, 
or other learning materials. These visits do 
not necessarily involve an on-campus visit, but 
may include the program director visiting an 
off-campus site. Extensive use of telephone and 
mail contacts between students and the course 
director is used. Student groups often request 
regular weekly discussion meetings with faculty. 

A. Program Admission Requirements - the Master of 
Engineering Program at Clemson University, in- 
cluding the external delivery mechanism, is open 
to individuals who have completed their bacca- 
laureate degree in an Engineers' Council for 
Professional Development accredited program, or 
its equivalent, and who meet College of Engi- 
neering, departmental, and University graduate 
school admission requirements. There are ap- 
proximately 120 students participating in the 
externally delivered Master of Engineering pro- 
gram at present; with about 40 students enrolled 
for the Fall Semester 1978-79. There have been 
three graduates who have exclusively used the 
externally delivered program in their graduate 
study efforts; four others expect to receive 
degrees in 1978-79. 

5. Program Costs - the externally delivered Master 
of Engineering Program has been funded through 
regular College of Engineering course develop- 
ment funding with external students paying only 
regular on-campus graduate course tuition. Many 
of the Siime materials developed for off-campus 
delivery are also used for independent or indi- 
vidualized study courses taught on campus. No 
separate record of off-campus - on-campus cost 
spl Lts is available. Suffice it to say that the 
students pay but a small portion of the total 
Program development and operation costs. 

V . EXTERNAL COU RSE MATERIAL FRO M OTHER UNIVERSITIES. 

The College of Engineering at Clemson Univer- 
sity has carefully evaluated externally oriented 
material available from other universities In the 
United States. This search has been conducted to 
determine if materials are available which can be 
ad.-ipted to our program. Discussions with and, in 
certain cases, visits to Colleges of Engineering in- 
volved in external program development have been 
actively pursued. Clemson is availing itself of all 
available material which will help it to develop a 
quality external graduate engineering program. 



At the present time, few other universities 
have been identified in the United States who arts 
developing non-TV audio-visual based guided self- 
study programs at the graduate level for use in an 
external engineering program. Most other univer- 
sities active in external graduate education 
use TV-based instruction. Successful TV-based pro- 
grams serve areas of high engineering student den- 
sities. 

Clemson University is therefore unique in its 
approacli to graduate engineering education using 
individualized instruction techniques reinforced by 
audio-visual based material and peer-groups. 
Clemson's College of Engineering believes that the 
development of a program of this type could direct- 
ly benefit all states where engineers are not con- 
centrated in high densities. Even in those cases 
where engineers congregate in high densities, 
this mechanism can provide a significant increase 
in graduate education possibilities. This is 
especially true for individuals who must travel ex- 
tensively and cannot avail themselves of available 
"locked-step" instruction. As illustrated in 
Figure 3, Clemson University, through its external 
graduate degree program, is truly a state-wide cam- 
pus permitting engineers throughout the state to 
pursue graduate engineering education regardless of 
their location or concentration. 

VI. PROGRAM COURSES. 

Twenty-six externally delivered courses have 
been developed or are under development. These 
engineering practice oriented course subjects in- 
clude microelectronics, computers, power systems, 
mechanical systems design, thermal systems, advanced 
HVAC , engineering economics, engineering reliabili- 
ty, safety engineering, and more. 

Courses in the conceptual design stage include 
instrumentation and controls, microprocessor appli- 
cations, energy systems (to include energy conser- 
vation and energy alternatives), and communication 
systems . 

VII . FUTURE PROGR AM DIRECTIONS. 

1. External Program Expansion and Student Enroll- 
ment Projections: The externally delivered 
Master of Engineering Program currently contains 
courses in electrical engineering, mechanical 
engineering, and systems engineering leading to 
degree options in electrical engineering and 
mechanical engineering. It is anticipated that 
enrollments will grow from a current level of 
about forty students to over 200 by the early 
1980' s. These projections are based entirely 
on enrollments in electrical engineering, 
mechanical engineering, and systems engineering 
courses and do not include the potential expan- 
sion of the program to include civil engineering 
courses. The Department of Civil Engineering 
at Clemson University is currently evaluating 
state-wide civil engineering interests in state- 
wide externally delivered civil engineering 
graduate level course work. The Civil Engineer- 
ing Department has already initiated a program 
focused toward the Upper-Piedmont areas of South 
Carolina. 
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The externally delivered MENGR Program is 
directed by Dr. B. E. Gilliland, Professor of Elec- 
trical and Computer Engineering and Assistant to 
the Dean of Engineering. Degree program direction 
Is the responsibility of Dr. E. H. Bishop for me- 
chanical engineering and Dr. A. L. Duke for elec- 
trical engineering. Dr. E. L. Thomas supervises the 
systems engineering support. During the 1977-78 
academic year, Visiting Alumni professor Dean E. 
Griffith, on leave from The University of Texas at 
Austin, provided significant additional leadership. 

The importance of this program to the State 
of South Carolina cannot be overstressed. Graduate 
engineering education improves the technological 
base of engineers, and provides increased engineer- 
ing productivity and income potential for the 
engineers themselves. An advanced professional 
level of engineers can assist industry in improving 
processes and operations in the face of increased 
pressure from inflation, energy cost and foreign 
competition. Improved techniques for managing 
personnel and resources can provide opportunities 
to increase profits and/or lower costs. The in- 
creased incomes and profits of individuals and in- 
dustries generate greater revenues for the State 
to meet its obligation to its citizens. 

The externally delivered Master of Engineering 
program does further Clemson 's public service en- 
deavors by providing upward mobility and increased 
income for student practicing engineers. Through 
improved processes and operations, South Carolina 
provides stable employment for industries already 
located in the State. Enhanced education oppor- 
tunities encourage new industries to locate in 
South Carolina. 

The program's value may be summed up by com- 
ments from Guy White, one of three partners in a 
Columbia engineering firm and a professional en- 
gineer 20 years out of college. White says, "I had 
been fcoing off and on to various schools, but the 
external program at Clemson was the only one with 
enough flexibility to allow me to work and to go to 
school at the same time." 

VIII. PROGRAM EVALUATION 

During 1977-1978, one of us (Professor 
Griffith) studied the extent to which Master of 
Engineering Degrees were being externally delivered 
in the United States, and reviewed the principal 
program characteristics of several externally de- 
livered programs in engineering and the applied 
sc iences . 

This paper does not report on the many video- 
cassette, instructional television, electrowriter , 
and/or teleconferencing systems used to deliver 
regular or "locked-step" campus educational pro- 
grams to practicing engineers distributed geograph- 
ically. Those programs have been reported exten- 
sively in the literature. 

The focus of these studies was to determine 
which United States engineering colleges and 
schools were using a personalized, or individu- 
alized, system of instruction format to address the 



special needs of practicing engineers for off-cam- 
pus, or external, credit courses in accredited pro- 
grams leading to recognized degrees. 

IX. UNITED STATES ACCREDITED EXTERNAL PROGRAMS IN 
ENGINEERING/APPLIED SCIENCE. 

An examination of all 25 engineering colleges 
and schools with advanced level Programs accredited 
by the Engineers 1 Council for Professional Develop- 
ment as of October 1976, identified only one insti- 
tution, Clemson University, as having an essentially 
external delivery mechanism. 

A review of other institutions listed by the 
National University Extension Association in the 
1976 publication "On-Campus /Off-Campus Degree Pro- 
grams for Part-Time Students" revealed only exter- 
nally delivered Programs in engineering that were 
transmissions of on-campus courses or off-campus 
lecture courses. 

An examination of the document, Adult and Part- 
Time Students and_ the CIC Universities , a 1977 
Publication of the University of Iowa Division of 
Continuing Education, led to a rediscovery of the 
University of Iowa "Guided Self-Study Program of 
Advanced Study for the r'racticing Engineer." This 
Program began around 1 9 64 with a grant from a pri- 
vate foundation, and has produced over j5 Master of 
Science degree graduates. The students can earn 
the degree entirely through Guided Self-Study using 
special materials covering topics identical to on- 
campus courses . 

Later, through the National Science Foundation 
grants list, the University of Alaska External Dt- 
gree Programs in Geology and Geopiiysics were dis- 
covered. These Programs, started in 1973, had lb 
students actively pursuing degrees as of Fall, 1977, 
and were expected to produce one graduate per year 
beginning in Spring 1978. 

Empire State College of Niw York University 
offers undergraduate programs as 'open university 1 
type studies of professional development fields, 
but does not offer accredited graduate level pro- 
grams in engineering. 

A list of Colleges and :,chools provided by fche 
American Council of Education 1 Study of External 
Degrees 1 did not reveal any institutions offering 
programs totally personalized or individualized for 
practicing engineers. 

A review of the "Off-Campus Deg; ?e Programs", 
listed in T he Catalog , published by PirsiTessor B. E. 
Lauer of Boulder, Colorado, similarly did not reveal 
any new engineering colleges or srhools with off- 
campus masters level personalized stuiy programs 
for practicing engineers. 

This search for similar Programs has Led to 
the conclusion that the Clemscn Program is essen- 
tially unique or has, at most, some similarities tc 
the University of Iowa Guided Self-Study Program. 
Because of the readi)y available Clemson University 
data , the conclus ions dravrn are taken pr "'Imarily 
from studies of the Clemson Program, and especially, 
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from student surveys. The University of Iowa Pro- 
gram has been described alsewhere by Professor 
Thomas Farrel. The resulting experiences are com- 
parable . 

X. GENERAL PROGRAM CHARACTERISTICS: THF EXTERNAL 
STUDENT BODY. 

Attempts were made to survey every external 
student enrolled in Clemson's program from its in- 
ception through May 1978. Numerous external stu- 
dents could riot be reached because they had left 
the ntate for personal or professional reason*. 
The lollowing conclusions are drawn from the avail- 
able returns of writceu questionnaires and/or 
telephone conversations with external scudents. 

The Clemson externally delivered Program for 
Practicing Enginei»r« attract.*? a very heterogeneous 
student body, one which during 1977-1978 ranged 
from 24 to 54 years ot age with a mean of ^3.8 and 
a median of 32+. 

External students certainly vary In academic 
background. The grade points oi student applicants 
also range widely from just over il.O (the usual 
miniuiun: acceptable for the baccalaurace) to 4.0 
(the maximum possible) with an average around 2.8. 
Some of the older students have nof taken any new 
courses introduced during the past. 10 to 20 years. 
All students have been aubjtct^d to the forgetting 
curve, t'l^ir academic knowledge decaying with time 
while their specific job skills gain strength 
through reinforcement due to regular use. 

External students are primarily motivated to 
enroll 1 ■ these programs by the pressures of their 
technical work and rarely by other persons. Exter- 
nal students expect to gain bread th of technical 
understanding and technical confidence mo/e than 
nuy other benefit from external programs. This may 
reflect tha program design rather than general need. 
External students do not perceive of most short 
courses and training institutes providing engineers 
with the depth of understanding necessary to demon- 
strate rompetency in the subjects studied. Exter- 
nal students want useful skills and knowledge 
which persist* Clemson's external students, who 
study, mostly after worlc, 12-16 hours per week/three 
hour course, do uant recognition (in the form of a 
degree) for the effort required by intensive learn- 
ing at an advanced level* The Continuing Education 
Unit and the Professional Development Degree have 
not yet been widely established or recognized by 
the engineering profession, as a transferable or 
negotiable currency of competency. The Master of 
Engineering Degree is conversely seen by Clemson 
external students as a University-backed recogni- 
tion of status. External students demand and 
require a progressive sequence of course offer- 
ings to reach both personal development and degree 
goals. 

External students are extremely pragmatic, as 
compared to undergraduate engineering students and 
many graduate engineering students. External stu- 
dents require subject matter relevant to their 
(student) goals and jobs in order to maintain their 
motivation. If external courses do not deliver 



content relevant to student jobs, the external stu- 
dents vote with their feet, dropping out of the 
Program. 

Any external Program addressing the needs of 
practicing engineers must recognize the wide varia- 
tion of individual differences, individual motiva- 
tions, and individual priorities that require a 
personalized approach to guided studies. 

XI. PROGRAM DESIGN FEATURES : ANDRAGOGIC FACULTY 
AS THE CRITICAL FACTOR. 

The essential features, as discussed previous- 
ly, designed into successful external programs, are 
special instructional modules, peer group rein- 
forcement, and a new mentorship role for the facul- 
ty, the latter being a peer learning relationship 
between student and faculty member, something sel- 
dom possible or attempted with most on-campus stu- 
dents . 

Faculty are the critical ingredients to the 
success of an advanced level engineering external 
degree program. Faculty who cannot convert from 
pedagogic to andragogic teaching styles should not 
be placed in the uncorapromizing position of advoca- 
ting, as a learning helper, self-study when they 
prefer, and only know how, to "perform." Many 
faculty have neither the practical experience nor 
the humility to help practicing engineers learn; 
these faculty would rather tell engineers what they 
should know. Such academic arrogance has resulted 
in a general credibility gap in University external 
and extension programs throughout the United States. 
Faculty who cannot make the transition to the new 
mentorship role should not be forced to participate; 
they should be replaced with other faculty who are 
empathetic to the needs of practicing engineers and 
desire to effectively address those needs. 

XII. CLOSURE. 

Clemson's pioneering externally delivered 
Program has laid the ground work for other Univer- 
sities to address the needs of isolated practicing 
engineers everywhere. The successful expansion of 
the Clemson external delivery approach now depends 
on the vision and energy of continuing professional 
development leaders everywhere. The "it can T t be 
done" excuse is no longer acceptable; Clemson is 
doing it! 
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The objective evaluation of Continuing Education 
(C.I-.) is most important and should provide employ- 
ers and employees with the evidence of its being 
profitably justified. 

In previous publications 1 * 2 we have developped a 
comprehensive modelling of the human brain, and 
evaluated the balance of knowledge resulting from 
a compromise between the "feeding" process (lear- 
ning rate) and the "loosing" processes (forgetting 
rate, senescence of brain, obsolescence of knowled- 
ge. . . ). Ke have shown how the increase of "profi- 
ciency" acquired by a practising engineer following 
a C.E. course, is positively influenced by his spe- 
cialisation and motivation in the tcv.ight topics. We 
have also pointed out that an adequate planning of 
CM:, must be adapted to each type of information : 
catalogue-type knowledge, methodology knowledge, 
te clinical know-how. 

Besides such a research program devoted to the pro- 
fitability of C.H. in terms of knowledge balance, 
the present contribution, based on our own experien- 
ce, is mainly concerned with the analysis of charac- 
teristic features and cost balance of two continuing 
education organisations. 

1- IMWTANCE O F CONTINUING EDUCATION IN PRANCE 
11. The law of July 1971 

The Continuing Education of engineers has always 
been in Prance a subject of paramount importance. 
An interprofessional agreement was signed, in 1970, 
between the National Council of Employers (CNPF) and 
the Labor Unions. Later, the french government esta- 
blished a law (July 1971) giving the general regula- 
tions for organizing continuing education for a£t 
employers in atl the private companies. The impor- 
tance of this law is illustrated by the compulsory 
financial contribution : the law obliges each compa- 
ny to allocate for continuing education J.J % o& the. 
ivaga blti in 1978, (this expense is tax-deducible) . 

An overal 1 . survey , made at that time, revealed that 
the biggest french chemical and petrochemical compa- 



nies already spent an average of 2 to 4 % of the wa- 
ge bill for continuing education. Therefore the 
french law did not implied an extra-expense for the- 
se big companies, but it has been doing so for a 
great number of SmaZi chemical firms, and also for 
the majority of food industries and agricultural in- 
dustries. 

The survey furthermore revealed that the greatest 
part of the continuing education already carried 
out was given to cnginceAA (or to University gra- 
duates of the same level). A small part of the bud- 
get was devoted to the education of techniciens, 
and almost nothing to foremen and to workers. In 
the last six years great efforts have been made to 
develop the C.E. of these employers. 

12. Some results of three surveys 

Three surveys made in France by the FASFID (*) in 
1971-74 and 77 among a little more than 100 000 
engineers from all disciplines gave the following 
results : 

- the number of answers received was 16 000, 28 000 
and 23 000 respectively 

- a constant fraction (i .e. 44 %) declared that 
they did not attend 'any continuing education cour- 
se during the proceeding period of three years 

- Figure 1 gives the distribution of numbers of en- 
gineers who declared a given number of days of 
C.E. courses : between 1 and 9 days, between 10 
and 19, between 20 and 29 days, etc... It can be 
seen that the three distributions are veiy simi- 
lar : this conclusion is quantitatively confirmed 
by the mean value, calculated from each distribu- 
tion. We thus obtained, for the positive answers 
only : 

23.4 days during the 3 years : 1968, 1969, 1970 

22. 5 days during the 3 years : 1971; 1972, 1973 
24.25 days during the 3 years : 1974, 1975,1976 

The three mean values are practically equal. 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 

315 

ERIC .Q^n 



FRACTION OF THE TOTAL NUMBER 
1-50% ANSWERING ENGINEERS 



FIOURf 1 



TIME DEVOTED TO CONTINUING 
EDUCATION COURSES IN 3 YEARS 



1968 + 69 + 70 : JI 



1971+72 + 73 



V 1974 +75 + 76 : M. 




NUMBER OF 
DAYS IN 



We can surprisingly conclude that the time devoted 
to C.E. by each engineer, was exactly the same be- 
fore and after the date of application (1972) of 
the law. However it was observed (see next para- 
graph) that the origin of the engineers has changed 
involving a shift towards a greater number of them 
working in small and middle size chemical, food and 
agricultural industries. 

We finally reach the conclusion that during the last 
ten years, each engineer has, on the average, spent 
4.4 day* peA ijzoa. In C.E. cousueA. We must however 
not forget that such an average value comes from a 
\)2Aij mdz distribution, since it includes 44 % of 
negative answers (no course) but also 4 % of engi- 
neers having followed courses between 60 and 120 
days in 3 years. 

Figure 2 gives the distribution of ages of engineers 
who followed C.E. courses, according to the recent 
FASFID survey. It is interesting to observe that 
C.E. is widely spread over the whole professional 
life : the fraction of engineers who use to follow 
C.E. courses in the first 8 years after leaving 
university, is very important (50 % of the engi- 
neers younger than 30). On the other hand, up to 55 
years old, this fraction is still 50 %. 

Let us now present, as a living illustration, the 
activities and the administrative framework of one 
Continuing Education Organization in the field of 



Chemical and Process Engineering, the Cen-tte dz 
Pvi&zeJxonn&nznt du InduAt/Ue* CkinvLqueA (CPIC) 
operating mainly in Nancy (France) , and also in a 
number of mediterranean countries. 

2. THE CPIC, a FRENCH CONTINUING EDUCATION 
ORGANISATION FOk THE PROCESS INDUSTRIES 

21 . Administrative framework 

The University of Technology at Nancy, called INPL _ 
(*) , is composed of five Engineering Schools. One of 
these schools, called ENSIC (*) , 'produces" each 
year about 50 graduate chemical Engineers. The 
"CPIC" operates since 1960 as a hon-ptiofiit pnlvcute. 
Foundation, administratively A,ndzpzndznt from ENSIC, 
but located in the same building and strongly con- 
nected with it, in many scientific activities. 

The CPIC is directed by a board of administrators 
composed of 80 % of practising engineers, represen- 
tatives from industry and by a scientific council 
composed of each university member (or engineer) 
responsible of each C.E. session. The managing Di- 
rectors are two University Members. 

22. Objectives 

The objective of the CPIC is to organize continuing 
education courses for practising engineers and 
scientists of the chemical and process industries. 
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In ID77 Iho CIMC organised J1M0 "man-days" common, 
under t ho form of 24 cauruuH in I'runco (mul <l cour- 
ses ubroml) ouch during five days, Tor n total of 
600 Individual persons. Tho moan attendance was thus 
of 22 persons per course, fn 1 07H and In ID7D, tho 
CIMC will organize S5) courses In haalc sciences ami 
techniques, In unit operations of Chomical linnlnoo- 
ring and in Development, Economics ami Environment 
oh presented In Table I . 

Tho distribution of ajjos of attendants to tho CIMC 
courses Is a little "younger 11 than that given by 
the PASI'W survey for tho whole of C.E. courses In 
Franco : only 22 % of engineers are older than 40 
years, as compared to 38 % (which can bo deduced 
from figure 2). This difference comes from tho fact 
that a number of such engineers aro company-managers 
and thus prefer to attend C.I!, courses in mannge- 
mont, marketing. . . , and other non-toclinlcal topics. 



DISTRIBUTION OF AGES OF ENGINEERS 
WHO FOLLOWED CONTINUING 
EDUCATION COURSES IN 1974.75.76 



FRACTION OF 
THE TOTAL NUMBER 



PERCENTAGE 
FOR EACH 
FRACTION OF AGE 




25 30 



60 65 



Another interesting point concerns the size ot the 
firms where the engineers are coming from. For qui- 
te the same number of attendants O 500) in 1971 
and 1977 ; 20 % were employed in small and middle 
size firms in 1971, while the percentage is 30 % in 
1977. 

As for the jobs of engineers, they are as follows, 
in 1976 : 

Research laboratories 30 % 

Pilot plants and development 37 % 

Process, maintenance and control 27 % 
Application and trading 6 % 



TAHI.1l I - CIMC COIINSIIK VOW 1970 



miC SCUMCfS ANP TECHNIQUES 



i 

3." 
•I. 
5. 
ft. 
7. 

8. 
9. 

10. 
11. 
12. 
13. 

14. 



Methods of chemical engineering 

Chemical ronetion engineering 

Fluid mechanics Tor chemical engineers 

Basic modem organic chemistry 

Bases of mac romo I ocular chemistry 

liases of "ehlmlomotry" 

Thermodynamics and data hank for chemical 

processes 

Chemical kinetics : concepts and methodology 
Photophyslcs and photochemistry - Radiating 
energy 

Techniques for the study of solid surfaces 

Basic spectroscopy analysis 

Optimization techniques 

Modern techniques for the utilization of 

computers 

Scientific methods and economics in chemical 
engineering (in english) 



UNIT OPERATIONS OF CHEMICAL ENGINEERING 



15. Distillation 

16. Modem applications of fluidization 

17. Techniques of drying 

18. Techniques of liquid-liquid extraction 

19. Gas- liquid reactors and absorbers 

20. Ion exchange 

21. Industrial crystallization 

22. Filtration of liquids 

23. Vaporization and condensation 

24. Fixed bed catalytic reactors 

25. Industrial catalysts 

26. Electrochemical engineering 

27. Biochemical engineering 



DEVELOPMENT - ECONOMICS AND ENVIRONMENT 



28. Economic evaluation of projects 

29. Process development 

30. Economy of raw materials 

31. Industrial energetics : 1st part : Thermody- 
namics and mechanics of energy conservation 

32. Industrial energetics : 2nd part ; Economic 
optimization and choice of investments 

33. Optimization and production management (in 
french and in english) 

34. Process control and automatization 

35. Prevention of air pollution 

36. Prevention of water pollution 

37. Chemical and environment 

38. From crude oil to polymer materials : the pe- 
trochemical industries (in english) 

39. Energy saving in process industries (in 
french and in english) 
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*!3, Com* 

Thu cont n'ronnTi ilayh auinu> ( lot a 1 1 i u>» 30 hours 
of UuMuroa and oxorvlsint) orgnnkunl in Nancy for 
a constant nmuhor of ,],! participants Is given in 
"curront" f roach francs on IMj'iiro 3, 

It incroasiul from 31 V In IM3, to SI 000 p in 
11)77. 

Taking the inflation into account, gives a new cur- 
ve showing a quite constant value of 
•18 0(1(1 l 3 (100 V (••). 

Table 2 gives the itemized break-down of the cost 
of such a five-days course, in 1977 : 



TABU: I 



Salaries of the permanent 
employers (6 persons) 
Stipends to the lecturers 
. Travel and accomodation 

expenses for le »• ers 

from outside 
Overhead costs 
Miscellaneous cx^* t\. as 
Operating costs indepen- 
dent of the number of 
participants 
Ope rating costs propor- 
tional to the number of 
participants per course 



29 



a 

3 
1 I 



15 



85 



100 % 



We have observed that all along the last 5 years, 
the above* fractions of the total cost remained 
quite constant. 

It must be pointed out that the fraction pertai- 
ning to documentation, mailing, etc., which is 
proportional to the number of participants, is 
only 15 % of the total cost- As a consequence, a 
session with 40 participants (maximum acceptable 
from our point of view) does not cost much more 
than one with 22 participants : 57 260 F instead 
of 51 000 in 1977. Similarly, a session with 10 
participants (minimum presently accepted) would 
also cost : 46 830 F ! 



(«*) Footnote : it must be mentioned that during the 
same period, the prices of materials (mainly that of 
paper) have increased by a factor 1 . 8 and the sala- 
ries by a factor 1.35. The increase of "productivi- 
ty" of the CPIC has thus exactly compensated the in- 
crease of the life cost. 



COST OF ONE 5 DAYS COURSE 
IN FRENCH FRANCS 




1973 



74 75 76 
FIGURE 3 



232. For the employer 

Since the CPIC is a non-profit organization, the 
previous cost is quite equal to the awn of the 
fees required from each applicant. The fees re- 
quired in 1977 were 2 320 F per applicant (assu- 
ming an average number of 22 participants) . The- 
se fees only covers the right to attend the lec- 
tures, to participate in all tutorial exorcises, 
round-table discussions, visits of indusl rial 
plants (eventually) and mainly to rcceiw an 
abondant documentation grouping the texts of all 
lectures and complete written solutions of exer- 
cises. The fees exclude any expenditure for tra- 
velling accomodation, etc... 

It may be interesting to assess the financial bud- 
get of such a five-days C.E. course, from the 

point of view of the employer : 



Hxpcndit ure 
in 1977 *: 



fees to the CPIC 
accomodation in 
Nancy and travel- 
ling from another 
french city 
salary of the en- 
gineer during 5 
days 

social charges and 
taxes (= 50 % of 
the salary) 



2320 



= 1330 F 



= 2500 F 



1250 F 



3650 F 



3750 F 



TOTAL 



7400 F 



Let us recall that according to the 1971 law, the 
employer must devote to C.E. 1.1 & of the wage 
bill. If applied to the particular case of this en- 
gineer, 1.1 % of his annual total salary is equal 
to: 11 

(52 x 3 750 F) = 2 745 F 

It can thus be concluded that such an expenditure, 
for one five-days C.E. course per year, would repre- 
sent 7.87 % of the annual salary of the engineer, 
when counting only the fees and travelling + acco- 
modation expenses. It would reach 3.7 % of the an- 
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mm I Hiilnry i if wo mkl t ho salary 1 1 no 1 f during t lu»- 
so five days., 

2*1 , international acrj vltlo s of the CPU! 

'l\vo typos of international net i vl t ios are present ly 
dovoloppod by the VV\() : 

- frificmu'tA iftoin abroad ixiHtitUpah* to ai'Aau»ha 6i 
Fiance 

During the Inst throo years, |f> to 17 1. of parti- 
cipants came from abroad, mainly from ouropean 
fronch speaking count rios (Holgium, Switzerland) 
ami also from Spain and Italy, 

When coming from further count rios, applicants 
use to stay longer than nno week in Nancy, attending 
a number of sessions anil participating, tin ring the 
intorvals, in one of tho research programmes of our 
Chemical ling i nee ring Laboratories • 

- C.E. coimeA o/tc givnn in jai&tgu cotuitA.LeA 

'Hie CPIC usually prefers to avoid organizing C.E. 
courses directly in a foreign country and operates 
in association with an organization belonging to the 
concerned country, for example a public agency, a 
technical university or a private foundation similar 
to the CPIC itself. As an example, the cooperation 
with the "Arab Continuing Education Centre 11 in Cai- 
ro, Egypt, is described in the following paragraph. 

Another typical association has been created with 
the "Universidade Nova de Lisboa" (Portugal) . Pro- 
fessor GANHO, from this university, organizes each 
year, a session on "Energy savings in process in- 
dustries". The lectures, tutorial exercises and 
round table discussions are given by 3 University 
members from Nancy and 2 practising engineers coming 
from french private companies. Additionally two Por- 
tuguese engineers gave lectures on the applications 
to their peculiar cases. 

3. THE ACEC, AN EGYPTIAN CONTINUING 
EDUCATION ORGANIZATION FOR THE PETROLEUM AND 
CHEMICAL INDUSTRIES 

The Arab Continuing Education Centre in Cairo began 
its activites in 1977, on basis of an entirely pri- 
vate initiative, with two courses in english lan- 
guage selected from the repertoire of the CPIC. The 
original idea was to create a subsidiary of the CPIC 
which would take care of extending its educational 
activities to the Arab World. After the most encoura- 
ging success of both courses organized in 1977, se- 
veral educational bodies in the U.K., the F. R. of 
Germany and the U.S.A. were contacted and a more va- 
ried list of topics could be offered by the ACEC for 
implementation in Egypt (Table 3 gives an up-to-date 
listing of topics covered by courses offered by the 
ACEC). In 1978, seven courses could be delivered and 
the number should exceed ten in 1979. 



31 . Organizational aspects and objectives of the 

The ACEC is an independent private organization es- 
tablished in Cairo (Egypt) and directed by its Ma- 
naging Director who is assisted by extraneous offi- 
ce facilities and services. 



TAHl.il 3 - ACliC COUUSllS FPU H)7!) 



A - OENCRAI. mrillW AND TECHNIQUES 

1, Scientific methods and economics in chemical 
engineering 

l\ - ECONOMICS ANP MANAGEMENT 

2, Engineering projoct management 

3, Maintenance management 

'I, Projoct evaluation, planning and control 
r>, Optimization and production management 
a, Modern production management 

7. Planning and layout of industrial plants 

8. Planning and layout of warehouses and materials 
handling systems 

9. Inventory control and material requirements 
planning 

C - TECIMLQGV, OPERATION AND MAINTENANCE 

10. Quality control 

11. Process instrumentation and control 

12. Industrial computer sciences : utilization of 
mini- and micro-computers in process control 

13. From crude oil to polymer materials : the pe- 
trochemical industries 

14. Rigging, hoisting and lifting techniques for 
the construction of chemical and petrochemi- 
cal plants 

15. Heavy diesel engines - maintenance and opera- 
tion 

V - PETROLEUM GE0L0GV AND EWWEE1UW 

16. Gas technology 

17. Drilling engineering 

18. Offshore operations 

19. Advanced petroleum geology 

20. Oil and gas well completion 

21 . Prevention and control of oil and gas well 
blowouts 



The Petroleum industry in Egypt and the Arab World 
being relatively more organized, progressive and 
"wealthy", if compared with other industries, is 
the main customer (and the only one to-date) for 
continuing education activities. All ACEC courses 
were thus contracted by and for the EGPC (Egyptian 
General Petroleum Corporation) , attendance from 
other countries (Kuwait) being so far exceptional. 
The selection of topics is carried out jointly 
with the technical and training staff members of 
the EGPC, enrolment of participants (not exceeding 
25 per course) being entirely left to the EGPC and 
its companies. 

32. Costs and financing 

A five-days course delivered in Egypt by a foreign 
organization cooperating with the ACEC costs, in 
average, 15,000.00 U.S. Dollars. The cost increment 
over and above rates applicable in the country of 
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origin (o.g, Franco for tho CIMC) Is, basically, 
duo to tho travelling, accomodation, por diem exr 
ponsos of tho foreign Instructors, tho frolght 
charges of manuals, lltoraturo ami oclucntlonnl nlds 
and finally rho ACRE running and ovorhonds oxpendl- 
turo, 

Tho employer (an Industrial organization) oatnbll- 
aljod In Egypt who would adopt an oclucntlonnl trend 
of one "lmnortod" five-days course for oach em- 
ployod onginoor por yoar and assuning on avorago 
monthly salary ocjuivalont to 500.00 U.S. Dollars 
for an ongineor (including social chargos and ta- 
xos), has, thoroforo, to allocato a budgot attai- 
ning 15 % of tho wago bill for impleinonting conti- 
nuing education. This explains* tho scepticism of 
many employors concerning tho oconomic aspocts of 
continuing education and thoir roluctanco to adopt 
such an oducational trend to enhanco the "profi- 
ciency" of thoir employees. 

4. CONCLUSION 

Concluding in brief, we may state that the intro- 
duction and development of continuing education for 
the process industries in France and other mediter- 
ranean countries, within the framework of the CPIC 
and its affiliated organizations, has been success- 
ful often beyond expectations. 

In developing countries (Egypt) , however, the imple- 
mentation of high standard up-to-date specialized 
technical courses is only possible, on a large sca- 
le, if it is subsidized by international organiza- 
tions concerned with technical education and indus- 
trial development (UNESCO, UNIDO, CAPEC) , bodies of- 
fering development assistance (AID) or the local Go- 
vernment, until such countries become technological- 
ly self sustained and can depend on their own re- 
sources of specialized technical trainers and ins- 
tructors. 



RHEEUHNCHS 

(1) l\ IJ1 VOW ; "A mathematical modol of continu- 
ing oducatlon, comparing tho offocts of sonos- 
conco, obsolescence, creativity, motivation 
and spec InlUnt Ion" 

Procoodlngs of tho Hirst World Congress on Che- 
mical linginoorlng, Amsterdam, Juno 1D7G - Hlso- 
vlor, pp, 459-478, 

(2) Mi SAIMLY : "Adequate continuing education 
planning for ongJnoors" 

Communication to tho International Symposium on 
tho Continuing Education of Enginoors, Baghdad, 
Nov. 27-30, 1977. 



ABBREVIATIONS (*) 

FASFID : Federation des Associations et Societes 
Franchises d'Ingenieurs Diplanes 

INPL : Institut National Polytechnique de Lor- 
raine 

ENSIC : Ecole Nationale Superieure des Industries 
Chkiiques 

CPIC : Centre de Perfect ionnement des Industries 
Chimiques 

ACEC : Arab Continuing Education Centre for the 

Petroleum and Chemical Industries 
EGPC : Egyptian General Petroleum Corporation 



320 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



354 



Pierre LE GOFF 




- Born 1923 - Graduated M Ingenieur des Industries 
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Nancy F. Hardy 
Communications Coordinator 
Engineering Index 
New York. New York 




Nancy F. Hardy is the Communications Coordinator 
for Engineering Index, Inc. and was that company's 
Education Specialist. 

Prior to joining Ei, Mrs. Hardy was a faculty mem- 
ber at the University of Missouri School of Li- 
brary and Informational Science where she was the 
Director of the Health Science Librarianship Pro- 
gram. She has also served as the principal in- 
vestigator for contracted research for the U.S. 
Dept. of Army to evaluate the effectiveness of the 
Dept. of Defense's automated current awareness sys- 
tem. She also served as the training officer for 
the Dept. of Defense RD&E online search service 
while at Picatinny Arsenal and as a consultant to 
the Nuclear Development and Engineering Directorate 
at Picatinny Arsenal . 

In her present position at Ei , Mrs. Hardy is re- 
sponsiole for Ei's education program (including 
conducting user workshops and developing educa- 
tional materials), serves as a liaison for user 
queries, and is responsible for public relations, 
including the corporate newsletter. 
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Sanitary Engineer, Haiti, 49-56. 
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Prince, Haiti, 45-49, Civil Eng.; Univ. of Mich- 
igan, Ann Arbor, 50-51, MSc Sanitary Eng.; Univ. 
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Post-Doctoral Certificate Educ. Planning. 

Professional Interests : Santiary Engineering 
Education and Manpower Planning. 

Avocational Interests : Badminton, Wildfowl 
shooting . 

Residence : 6044 Rossmore Dr., Bethesda, 
Md., 20014. 
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Summary 

Continuing education has been a relatively 
familiar part of the total educational pattern 
for many generations in a good number of countries 
around the world. More recently it has concerned 
itself as well to the encouragement of lifelong 
learning and nontraditional approaches • This has 
brought about a new emphasis upon placing the in- 
dividual student at the core of institutional 
concern. 

This new dimension, whether in engineering 
or any other discipline, mandates an analysis of 
prospective student needs and characteristics. 
It also calls for an analysis of how well pre- 
pared an educational institution is to satisfy 
such needs. Surveys of students and institutions 
are a prerequisite, therefore, if there is to be 
fulfillment of expectations by the former and 
provision of appropriate methods, tools, delivery 
systems, and forms of recognition by the latter. 

Two differing surveys are described below, 
one directing specific questions to students, 
the other to institutions. Both are necessary 
for a proper assessment of needs and for in- 
telligent and effective planning. Specific 
knowledge should be sought about a large number 
of factors that will govern such planning. 

Continuing education, in spite of being an 
obvious resource, has all too often been hampered 
by rigid definitions of purpose, conventional 
structures, peripheral and half -hearted ac- 
ceptance, unnatural budgetary problems, and too 
much separation from the basic educational pro- 
gram. It has its greatest opportunity now to 
break out of this mold. With more flexible 
attitudes and the use of many new tools avail- 
able, it can place itself squarely in the main- 
stream of the educational, process . 



I. 

It is certainly unnecessary to remind a 
group such as is gathered here that the idea of 
continuing education has been with us for cen- 
turies. Particularly is this true during the 
past century, not only in the United States but 
in many other countries as well. It has shown 
itself in many forms and been identified under 
many rubrics. 

Unfortunately, perhaps even mysteriously, 
the term "continuing education" has rarely 
prompted a feeling of excitement or adventurous 
educational exploration. There seems to be no 
magic or music in it. Perhaps this is because 
those who are its champions prefer it that way. 

Occasionally, in talking about this term, 
I have used the illustration of Mark Twain, one 
of our outstanding American authors, and his 
experience with the telephone. In addition to 
being a great and colorful writer, Twain was an 
inveterate buyer of new gadgets and one of the 
first telephone subscribers in Hartford, Connecti- 
cut. 

You can well imagine that the quality of 
telephone service in those days did little to 
help anyone control his temper and thus to dis- 
courage profanity. Mark Twain, over the years, 
had developed a magnificent repertoire gathered 
from those most eloquent of cursers, the Missi- 
ssippi steamboat pilots. But he had somehow 
managed to conceal this talent from Mrs. Twain. 

On one occasion when he was particularly 
exasperated by the failure of the telephone, 
Twain burned the wires with his richest and most 
searing invective. Hanging up with a great 
flourish, he turned and to his surprise and dis- 
comfiture saw his wife standing in the doorway, 
cold, aloof, outraged. 

Perhaps Mrs. Twain had been taught by her 
mother that the way to cure a husband of using 
profanity was to join him in the practice so that 
he would realize how horrible it sounded. At any 
rate, whatever her reason, in rather halting but 
unmistakable words she repeated his telephone 
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comments verbatim. 

Mark Twain listened and then looked at his 
wife for a long time, admiringly, but shaking his 
head from side to side in regret. And then he 
said, "My dear, you have all the words, but none 
of the music •" 

In the past few decades two additional terms 
or labels have received increasing attention. 
One is "lifelong learning" and the other, "non- 
traditional study." Whether they will bring 
magic or music is too early to tell. Both re- 
late closely and naturally to continuing educa- 
tion. Lifelong learning, championed in theory 
for decades or even centuries as an educational 
concept, has now been recognized as a major goal 
in the United States through the passage of the 
Mondale Act in Congress. I need not remind this 
audience of its many models in other countries 
and the success of programs like the Danish Folk 
Schools. Similarly, the amendments by the United 
States Congress to the Education Act of 1972 con- 
centrate heavily on the need to develop and sup- 
port nontraditional approaches to learning. The 
UNESCO International Commission on the Develop- 
ment of Education, reporting in 1972 after a 
world-wide examination of educational practices, 
came to the same conclusion with considerable 
emphasis on the attention to be given to the in- 
dividual learner. 

The significance of these and other national 
or international actions is, however, more than 
the simple reiteration of a belief in and a com- 
mitment to continuing education. A new dimension 
has now appeared not only in official documents 
but in the characteristics of programs recognized 
or stimulated by these documents. You have been 
devoting the major portion of this conference to 
examining such characteristics, and it remains 
for me as best I can briefly to show how broad 
is the concept that lies behind them and to point 
to the responsibility this adds to your planning 
activities. 

The new dimension of which I speak is that 
of placing the student , whatever his or her age 
and circumstances of life, at the core of in- 
stitutional concern. It represents the cultiva- 
tion of an attitude that puts the student first 
and the institution second. It concentrates on 
the student's need rather than the institution's 
convenience. It encourages diversity of in- 
dividual opportunity rather than uniform pre- 
scription. It deemphasizes time, space, and even 
course requirements in favor of proven competence. 
It is a process that tries to include as many 
learners as can benefit rather than to exclude . 

Adding such a dimension as a way of opening 
doors or otherwise removing obstacles to learners 
calls for two major analyses, one relating to 
the needs of the individual learner, the other 
to the resources of the institutions. In both 
instances information is necessary that ultimately 
shows all we need to know about the students them- 
selves and the ability o* institutions to match 



student needs with institutlona'x resources. In 
broad terms the analyses, both of student and 
institution, should tell us thi following as a 
basis for planning; 

1. The degree of understanding of the con- 
concepts underlying continuing education 
and the concomitant degree of commitment to 
these concepts. 

2 i The opportunities for easy access to 
learning and the obstacles to that access 
presently existing. 

3« The means or methodologies or delivery 
systems most practical and most available. 

k. The various program models for learning 
most acceptable to students and most avail- 
able within institutions. 

5« The forms of recognition of achievement 
being sought and the institutional forms of 
credit that are possible. 

6. The practical considerations of financing, 
both for the individual student and the in- 
stitution. 

Studies that include the type of informa- 
tion I have just outlined are essential to an 
intelligent and prudent planning process. They 
can be undertaken nationally, regionally, even 
locally, and indeed they have been. There are 
a number of examples that could be cited. In 
the interests of the time allotted, I shall 
describe just one in considerable detail r one 
which I helped to bring about and therefore 
familiar to me. 

II. 

From 1971 to 1973 I had the privilege of 
serving as chairman of the Commission on Non- 
Traditional Study, a national group of twenty- 
six men and women from different walks of life, 
and sponsored by the Carnegie Corporation of 
New York (which is a private foundation), the 
Educational Testing Service, and the College 
Entrance Examination Board. This two-year study 
concentrated on a study of nontraditional educa- 
tion "in its concepts, its performance, its 

promise, and its dangers." 1 The Commission's 
findings were reported in a volume titled 

? 

Diversity by Design and even more details were 
provided in three other books which you will find 

list'tf in thi bibliography of this paper. 

Among the tasks the Commission set for 
itself at its very first meeting was one 
"to identify the inadequacies in current 
data necessary for intelligent decision 
making and to press for correction of such 
if 

inadequacies." As a first major step in 
this taski the Commission brought into being 
a national survey which would provide the basic 
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data prerequisite and essential to any analysis 
and recommendations for action. Appendix A of the 
-Commission's took, Planning Non-Traditional Pro- 
5 

gratis, offers the format, questions, and results 
of a "survey of adult learning" obtained by a 
sampling of adults throughout the nation. Ap- 
pendix B of the same book^ presents an "inven- 
tory of institutional resources" which similarly 
shows the format, questions, and results in a 
canvass of more than two thousand institutions 
of higher learning in the United States. It may 
be helpful J " I describe these surveys more fully. 

If } . ■ in the engineering field were to 
approach a ..ational or regional or even local 
needs analysis in the same way, you would ob- 
viously make adaptations in the questions to be 
asked and the basis for your sample would be 
different. But the purpose and style could be 
quite similar. For example, the first section 
of the Commission's survey began by asking for a 
first choice of an area of study. Forty-nine 
different areas were listed, of which engineering 
was only one. You, on the other hand, would need 
to list only the different classifications of en- 
gineering which prospective students might be 
interested in pursuing for continuing study. But 
other questions regarding areas of study. are bound 
to be quite similar. For example, we endeavored 
to discover whether students wanted credit or non- 
credit courses, what methods of study they pre- 
ferred, where and when it was convenient for them 
to study, how much time they could make available, 
how long they planned to continue, the reasons 
they had for wanting to learn more than they al- 
ready knew, the degree of their willingness to pay 
for instruction, what obstacles stood in their 
way, what relationship to an institution they ex- 
pected, and what their counseling needs were. 

You would also, as we did, want to know the 
current situation of prospective students. How 
much formal education do they already have? What 
kind of degrees, if any, do they seek? What have 
they been doing during the previous twelve months 
to achieve their goals? And you would want cer- 
tain other background information: what reasons 
did they have for not taking courses before? What 
is their sex, age, race, marital and family status? 
What is their income? What kinds of employment are 
they engaged in currently? 

One word of caution should be given about in- 
terpreting the results of such a survey. What 
adult students say they want to do and what they 
actually do thereafter are often two different 
thi.ngs. General experience with surveys of the 
type I have described shows that enrolment will 
rarely be more than two percent of those who 
originally expressed a desire to enroll. In the 
case of a specialized group such as yours, where 
I would assume the student motivation to be much 
stronger, the percentage of enrolment should be 
higher. But even then the percentage will be 
comparatively low. I remember very vividly that 
when I was Chancellor of the University of Cal- 
ifornia at Santa Barbara we surveyed employees 
of electronic and engineering industries in an 



industrial park almost adjacent to the Univer- 
sity. We asked then wh'it courses they wished to 
have, available hours, and all the rest. The 
enrolment that followed was not even close to 
the estimate we might have expected according 
to the survey. Part of the reason for such a 
variation can be attributed to human nature, of 
course. But a good part of the loss can be from 
the lack of promotional activity by the institu- 
tion once the survey has been taken or the lack 
of skill with which promotion or marketing tech- 
niques are used. Another key factor can be the 
degree of enthusiasm displayed by the corporate 
leadership of the industries involved. These 
are valuable lessons of success and failure to 
be learned from the past, and they should be 
carefully studied. 

Surveying student needs is of little value 
unless it is accompanied by an inventory and 
analysis of institutional resources. Indeed, 
doing the first without the other can be a 
dangerous and defeating exercise. It whets the 
appetites of prospective students, stirs and 
heightens their aspirations, and creates expecta- 
tions that will not necessarily be met. Students 
can be turned off quickly and permanently when 
they find that what they have been led to hope 
for is, in fact, unavailable. When this happens, 
a severe blow is dealt to continuing education. 
This constitutes an institutional insensitivity 
that can create a personal tragedy as well. Both 
can be avoided if the inventory precedes the 
survey and includes not only the quantitative 
aspects of the institution's resources but clear 
indications as to the degree of interest it has 
in adult students and how it views continuing 
education generally. 

The inventory, therefore, should concen- 
trate first of all on the extent to which con- 
tinuing education courses or programs are being 
offered and the characteristics of such courses 
or programs. The emphases should be on those 
aspects that show the willingness of the in- 
stitution to design unconventional programs for 
unconventional adult students. How much in- 
terest or concern is there, for example, for 
the working adult who cannot easily come to the 
campus or cannot devote full time to classroom 
work? What other locations for learning ex- 
perience -- such as regional center offerings, 
field work, home study, or other off -campus 
programs — can be provided? What non-lecture 
or non-classroom teaching and learning methods 
are considered valid by the institution and are 
being used? A list of these should be available 
with some explanation of what makes them es- 
pecially suitable to the adult learner. Specific 
information is also valuable as to the degree 
level of the program, its length, focus, the 
principal location where it is offered, the 
types of student for whom it is designed, the 
number of years it has been in operation, its 
current enrolment, and its planned enrolment. 

The policies and practices of the institu- 
tion are also of relevance in assessing actual 
or potential resources. It is through an 
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analysis of these that one can determine the de- 
gree of its commitment to the adult student. 
For example, to what office or division of the 
institution ia the program directly responsible? 
How extensively do regular faculty committees 
participate in decisions regarding engineering 
continuing education? Is the program part of a 
cooperative inter-institutional operation? What 
are the restrictions on admission? 

The practices of an institution in offering 
options to the learner are significant in re- 
flecting how much flexibility exists and how much 
concern for the individual. In the area of 
curriculum requirements, for example, may a stu- 
dent begin a program at any time as opposed to 
only the start of the term? Can the student help 
design his own program or are most or all of the 
programs structured and prescribed? Are there 
individual learning contracts? Is a major re- 
quired? Is the pace of learning determined by 
students individually? Is course work possible 
at several different campuses or other locations? 
Can the student earn a degree or complete the 
program entirely on a part-time basis? What other 
locations besides the campus itself are available 
to the student for learning activities? 

Still on the subject of student options, it 
is important to know what learning situations are 
provided to choose from, either separate or in 
varying combinations. The most common among these 
are traditional classroom lectures, tutorials, 
programmed and computer-assisted instruction, 
tape cassettes, talk-back telephone instruction, 
closed circuit live talk-back television, closed 
circuit TV or video tapes with no immediate feed- 
back, broadcast radio or television, field work 
or cooperative work study, correspondence courses, 
and occasional short-term campus residency. It 
is equally important to know which of the options 
listed above are the major means of learning. 
Incidentally, this portion of the survey can some- 
times reveal favorable institutional intentions 
but little practical effort to back these with 
the equipment and materials necessary to carry 
on such programs. 

There are other elements in the area of 
institutional practice about which information is 
essential, all contributing to a recognition of 
the extent of commitment. The times when in- 
struction is scheduled, the proportion of student 
attrition, the types of recognition of achieve- 
ment awarded, the nature of the faculty carrying 
on the Program (regular, separate, or special 
from the community, professions, business or 
industry), the primary source of funding, the 
operating costs, and, most vital of all, the 
amount and types of academic counseling pro- 
vided -- these are matters offering clues to 
how seriously the institution views its re- 
sponsibilities in continuing education. 
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I have gone into some details in outlining 
the sort of needs analysis necessary to in- 
telligent and effective planning to show that 
activity in the adult and continuing education 
area is not to be undertaken without full realiza- 
tion of the many factors involved or without very 
specific knowledge about all of them. In con- 
cluding, let me now speak more generally about 
continuing education as we look ahead, whether 
in engineering or any other discipline. I do 
so only because I am the final participant in 
work sessions of this conference and, after more 
than thirty years of close association with 
adult learnings cannot resist the temptation to 
look at it in its broadest aspects. 

As presently constituted (and please re- 
member that I am speaking generally) p con- 
tinuing education is an obvious resource. But 
it has all too often been hampered by rigid 
definitions of purpose, conventional structures, 
peripheral and half-hearted acceptance, un- 
natural budgetary problems, and too much separa- 
tion from the basic academic program. Some of 
its earliest characteristics still linger to 
sap its vitality and complicate its existence. 

For example, the fact that continuing ed- 
ucation is associated in the minds of many people 
with purely basic kinds of training has slowed 
down its progress toward offering the broadest 
types of service to meet the needs of all ages, 
levels, and kinds of learning. In spite of 
unusual opportunities for innovative methods 
because of the nature of its clientele, it has 
too often been a pale and emasculated replica 
of the formal program offered to fulltime stu- 
dents. In contrast to the rest of education 
it was (and still is, in some places) expected 
to pay its own way and perhaps a bit more. In 
the past, some institutions in the United States 
actually used their continuing education di- 
visions as a major source of income, and in- 
struction in any particular course of study was 
paid for in accordance with the number of stu- 
dents it attracted. Whether this situation 
pertains today, I do not know. I certainly hope 
not. And possibly, because continuing education 
has been so carefully set apart it has rarely, 
if ever, been able to gain for itself the 
recognition and acceptance of the fact that it 
constitutes a truly important segment of the 
total educational process of most universities. 

A different set of attitudes brings about 
a different set of results. One of the first 
continuing education programs, historically and 
on a national scale in the United States, has 
been that of agricultural extension. And why 
has it been so successful? Because it has 
avoided the characteristics I have just mentioned. 
It goes out among the people, it usually has a 
staff of first-rate specialists committed to 
and concentrating upon their task, it has dis- 
regarded and by-passed the conventional structure 
of the University, and it has been appropriately, 
even generously, financed. Furthermore, it 
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suffers from no inferiority complexes, nor does 
it consider itself peripheral to the purposes of 
the institution with which it is associated. Even 
when we grant that there are unusual circum- 
stances to explain a good part of this, perhaps 
there are lessons for continuing education pro- 
ponents to learn from such a program. 

This is a time of new, exciting, difficult 
educational demands. The appeals of millions of 
people at all ages to be given speedily what they 
require for lives of dignity and productivity, 
the inevitable inadequacies of funds and in- 
structional facilities in many instances, the 
swift obsolescence of knowledge in specialized 
fields, the increase of leisure time, the vital 
necessity for a citizenry that can understand its 
social and political problems and act upon that 
understanding — all these developments and more 
point clearly to continuing education's growing 
opportunities. These encompass some of the major 
directions for education now and in the future. 

Given such circumstances, it seems to me 
unthinkable that continuing education, which is 
the logical response to these demands and necessi- 
ties, should still be a thing apart, a retarded 
stepchild, with no clear and ringing mission and 
often with puny support. This is why I have said 
often in the past' that the success of continuing 
education will be in direct proportion to the 
speed with which it disappears as a separate 
entity and is considered part of the main mission 
of a university. It cannot co-exist in a second- 
class status when it has first-class responsi- 
bilities to fulfill. 

Interestingly enough, the problems of con- 
tinuing education could now be solved more easily 
than ever before if there existed on university 
campuses a strongly coordinated willingness and 
desire to meet today's educational issues. New 
tools, new arrangements, new structures — already 
tested in individual instances and found not only 
promising but successful — are in the wings, 
waiting to be called upon and used more widely. 
They are valid for all education, not continuing 
education alone. And they will ultimately be used 
on a large scale. This I would freely predict. 
But it is also quite possible that we shall move 
toward these new approaches at a glacier-like 
pace, hesitantly, reluctantly, ponderously, 
sometimes even fearfully. 

While I have pointed candidly at some of con- 
tinuing education's failings, let me hasten to 
say that I am optimistic about what the future 
may bring. And a good deal of my optimism 
springs from what I have observed being ac- 
complished in the engineering field. You are 
truly leaders in continuing education, and your 
achievements hold out great hope for progress in 
other fields as well* There are still new heights 
to scale, but I have confidence that with you in 
the van of the climbers, the goals will be reached. 
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MEDIA-BASED 



UIESC 



This workshop makes available, probably for 
the first time, a comprehensive and authoratative 
exposure to media-based continuing education; the 
history, the development, the successes, the 
failures, the nuts-and-bolts of how, the funda- 
mentals of why, the state-of-the-art, and the 
promise of the future. 

The workshop features the collective experi- 
ence of AMCEE (Association for Media-based 
Continuing Education for Engineers), a consortium 
of nineteen U.S. engineering colleges. Members 
are : 

Auburn University 

Case Western Reserve University 

Colorado State University 

Georgia Institute of Technology 

Illinois Institute of Technology 

Massachusetts Institute of Technology 

Purdue University 

Southern Methodist University 

Stanford University 

Polytechnic Institute of New York 

University of California, Davis 

University of Illinois 

University of Kentucky 

University of Maryland 

University of Massachusetts 

University of Michigan 

University of Minnesota 

University of South Carolina 

University of Southern California 

Representatives of nine of these members are in- 
cluded in the focused presentations and others of 
the nineteen will be present to share insights, 
perceptions, and experiences. Collectively, 
these members offer over UOZ of the media -based 
engineering outreach programs in U.S. universities. 



WORKSHOP I 
CONTINUING EDUCATION 
FOR ENGINEERS 

Lionel V. Baldwin, Dean 
College of Engineering 
Colorado State University 
Ft. Collins, Colorado 



J. David vVaugh, Dean 
College of Engineering 
University of South Carolina 
Columbia, South Carolina 

The consortium is supported by funds from the 
Alfred P. Sloan Foundation, the National Science 
Foundation, and the member institutions. 

The full spectrum of media-based activities 
will be covered; credit courses, audit courses, 
studio productions, candid classrooms, short 
courses, ITV systems, video tapes, facilities, 
production methods, distribution systems, costs, 
user profiles and performances, philosophy, 
pedagogy, trends, and possibilities. 

Can those of us responsible for education 
in technology consider the use of technology to 
be a threat to ' education? We think not. 

Does changing technology guarantee the ob- 
solescence of the engineering graduate or does 
changing technology offer the means for continu- 
ing professional development? Are the continu- 
ous, but changing, needs of engineering graduates 
a measure of obsol escence--or of growth? Is a 
failure to recognize and serve these needs not a 
measure of our own obsolescence? 

Participants have an unusual opportunity to 
probe, to learn, to challenge, to influence both 
the state-of-the-art and the future of media- 
based engineering er'jcation. 

It has been said that if your only tool is a 
hammer, all problems will appear to be nails. We 
will explore how to add the media-based tools to 
your collection and how some of the old and some 
of the new problems may respond to these tools. 
Some may prefer to hammer away and curse the re- 
sistance of the nails; others may find the nuts- 
and-bolts of this workshop another way to assem- 
ble part of the educational process. 

These schools, having learned to interact 
and share with each other, now offer to interact 
and share with the world community of engineering 
education . 
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John David Waugh is Professor and Dean of 
Engineering at the University of South Carolina. 
Dave has been on the College of Engineering staff 
since 1958 and has worked for Bendix Aviation 
Corporation as well as having been a private 
consultant in structural engineering. He has 
published extensively in the field of structural 
analysis. He is a registered Professional 
Engineer in South Carolina and active in the 
ASEE, ASCE, AAUP, and South Carolina Academy of 
Sciences. One of the founders of AMCEE, he is an 
active advocate of instruction using video tape 
and was responsible for the successful APOGEE 
program at the University of South Carolina. 



LIONEL V. BALDWIN 



Lionel received his academic degrees in chemical 
engineering from the University of Notre Dame (BS, 
1954, M.I.T. (SM, 1955) and Case Institute of 
Technology (Ph.D., 1959). From 1955 to 1961, he 
performed research at the NACA/NASA Laboratory in 
Cleveland, Ohio. He moved to Colorado State 
University in 1961 as an associate professor to 
teach and continue his research in turbulent fluid 
flows. Since 1964, he has served as professor and 
dean of the College of Engineering. He has served 
as Chairman of the Board of Directors of AMCEE 
since 1976 to date. 
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A DECADE OF 
U.S. ENGINEERING EDUCATION 
OUTREACH BY VIDEO 



Summary 

How television is used by a growing number of 
major engineering schools in the United States to 
extend their graduate level and non-credit contin- 
uing education courses to practicing engineers 
off-campus is described. Course delivery methods, 
the characteristics of the engineer in industry, 
his course interests, and the university response 
to those interests are discussed. For those not 
familiar with them, the important features common 
to most current instructional television systems 
are also described. 

Introducti on 

It has been estimated 1 »2 that the engineering 
workforce in the United States numbers over one 
million people, nearly all men and many without 
college educations in engineering. Change ar\d 
diversity in engineering is a way of life. Change 
occurs not just because of the emergence of new 
technologies but also because of the shifting of 
societal attitudes toward technology. Coping with 
change is hindered by the relatively slow growth 
of the profession. The median age is 43, and the 
entry rate of new graduates into engineering today 
barely exceeds the rate of departure through 
change of occupation, retirement or death. Further 
complicating the picture are the variations in 
demand for engineers both by disipline and on a 
geographical basis. The skills-mix often does not 
fit the needs. Some regions in the United States 
have had significant numbers of unemployed engi- 
neers while elsewhere in the country, engineering 
jobs went unfilled. Continuing education is one 
technique which can assist engineers to change 
their fields of expertise as the employment de- 
mands shift. 

Although there were several initial ventures 
using the medium of television to extend graduate- 
level continuing education for engineers beyond 
campus classroom boundaries, the major thrust of 
this activity began slightly more than ten years 
ago and it is this era that will be described 
here. 

The phrase "Outreach by Video" is used to 
emphasize the distinction between traditional 
"Educational Television" and Instructional Tele- 
vision (ITV). The former consists of a highly 
polished, scripted, rehearsed, acted, and edited 



Hal F. Schulte, Jr. 

Director of Instructional Television 

College of Engineering, The University of Michigan 

Ann Arbor, Michigan 

presentation which is typically used by an on-site 
local teacher as a supplement or adjunct to the 
learning process. By contrast, ITV utilizes the 
video medium as the primary means by which the 
course instructional content is transmitted live, 
or via videotape recordings, to persons at one or 
more distant sites. These remote classroom sites 
are usually located on the premises of the spon- 
soring industrial or governmental organizations. 
The traditional "classroom teacher" is not 
present. 

ITV Delivery Methods 

In almost all cases, regular graduate level 
engineering courses are televised in specially 
equipped on-campus classrooms with on-campus stu- 
dents in attendance. The class proceedings are 
not scripted, rehearsed or edited and when tele- 
vised live, provisions are usually made to include 
audio communications circuits so that all remote 
students can interact by voice with the originat- 
ing classroom as each session proceeds. These 
"talkback" systems were initially felt to be an 
essential feature of live ITV courses, particu- 
larly for remotely located degree-seeking grad- 
uate engineering students. They certainly contri- 
buted to faculty acceptance during the early years 
of live academic video outreach programs. Most 
live television systems have maintained their 
talkback systems whenever the cost of the talk- 
back circuits have not become prohibitive. 

When surface transported videotape is used 
as the transmission medium to reach students, 
student interaction with the course instructor is 
handled by scheduling consultation hours, during 
which, remote students can talk to faculty mem- 
bers via telephone. This sometimes leads to 
timing problems, particularly if the videotape 
delivery time is long, but experience has shown 
that it is feasible, particularly if there is no 
other viable alternative. In cases where tele- 
phone consultation is not feasible with video- 
taped instruction, Gibbons et a_1_ 3 report good 
results using local tutors drawn from the 
engineering staff at the remote industrial site. 

The choice of whether to develop a live or 
videotape delivery system is determined pri- 
marily by economic considerations, wi th technical 
and geographical factors sometimes also involved. 
Generally, in order to satisfy the diverse course 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS 



ERLC 



365 



331 



content needs of practicing engineers in industry, 
most universities operate multichannel systems. 
Typically, each channel can handle 10 to 15 
courses per semester, depending on the length of 
the regular teaching day. For each channel, a 
separate classroom must be equipped with tele- 
vision origination equipment, and if the class is 
to be transmitted live, a television channel 
allocation must be obtained from the appropriate 
governmental agency for each channel needed. 

In the United States, each major population 
center has one or more television channels set 
aside for "educational" use but the large number 
of hours per day necessary to televise just 
graduate engineering courses precludes the use of 
these channels. Fortunately, the U.S. Federal 
Communications Commission anticipated this problem 
and established 31 channels in the 2500 to 2690 
megahertz frequency range for use by educational 
institutions and organizations in July, 1963. The 
channels in this microwave frequency range bear 
the designation of "Instructional Television Fixed 
Service" (ITFS). The line-of-sight radio wave 
propagation characteristics of these channels and 
the low transmitter power allocations allowed, 
limit the transmission range to about 35 miles 
from the transmitting antenna location. Thus, a 
university must be very close to the industrial 
area it wishes to serve or have an economical 
means to relay its multichannel television signals 
to ITFS transmitters located centrally in the 
industrial area. 

In some locations such as mountanious regions, 
industry is so widely dispersed that even point-to- 
point microwave relaying and ITFS local area cov- 
erage is simply too costly for industrial parti- 
cipants to support the system acquisition and 
operating costs. In these situations videotape 
delivery is used exclusively. And finally, some 
engineering colleges with live delivery systems 
also use videotape to reach beyond their microwave 
transmission range. The essential point to note 
is that although there are many common features of 
these video delivery systems, each institution 
that is operating a successful system has tailored 
it to meet the special needs of the areas' and the 
industries it serves. 

Industry Engineer Ages and Interests 

In all of the above cases, offering graduate 
level engineering courses for credit for an ad- 
vanced degree was the initial objective. However, 
it has been observed by almost all ITV systems 
that many engineers in industry do not wish to 
pursue a degree program and in fact are not inter- 
ested in taking courses for credit. Viewed as a 
composite group, the age of attendees ranges from 
the early twenties to the early sixties. It is 
primarily those below 30 years of age who wish to 
pursue an advanced degree, while those above 30 
attend to update, upgrade and broaden their tech- 
nical skills and expertise. Down 4 reports that 
in the Stanford system, the average age of credit 
students was 27.9 compared with an average age of 
38.1 for audit students. A recent survey of 
University of Michigan ITV remote: students 



resulted in the age profile shown in Figure 1. 
Again in this case, all degree seeking students 
were below the age of 30. 

As a consequence of the age distribution and 
non-credit course preference of many engineers in 
industry, a growing demand has become apparent for 
short courses for which academic credit is a 
secondary consideration. For example, mid-career 
engineers often have moved into subject areas not 
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Figure 1. Age Distribution of University of 
Michigan ITV Students at Industrial 
Sites During 1974-75. 

covered in their undergraduate programs and thus 
feel the need to improve their technical or 
managerial capabilities. Also popular are short 
courses in currently new technologies or fields 
such as microprocessors, lasers, fiber optics, 
finite element analysis, data base management 
systems, etc. 

Video Publ ishinq 

The response of at least some engineering 
schools to this short course interest, has been to 
encourage interested faculty members to prepare 
such courses in the requested subject areas. 
Often, the tutorial approach is modified to intro- 
duce a substantial self-study component into the 
course design. Typically a series of video tapes 
are prepared by one or more faculty members along 
with a coordinated study guide, a textbook and 
other reference materials. In the case of micro- 
processor courses for example, arrangements are 
also made for each student to use a microprocessor 
trainer so that hands-on experience can be 
acquired with a functional microprocessor during 
the period of the course. 

In contrast to the regular academic courses 
that are televised live with on-campus students 
in attendance, special attention is given to the 
production of video tapes used in the short 
courses. The tapes are recorded in a standard 
production studio with no students present. The 
presentations are carefully organized and paced, 
professionally produced graphics, visual materials 
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ACADEMIC CREDIT 

ENGINEERING GRADUATE PROGRAMS OFFERED OFF-CAMPUS BY TELEVISION 

1977-78 













Graduate 




Del ivery 


Remote 


Total 


Total 


Business 


Institution (Starting Date) 


Method 


Locations 


Courses 


Enrol 1 ed 


Courses 


Univ. Rhode Island (1961) 


Microwave 


1 


5 


10 


No 


Southern Methodist Univ. (1967) 


Microwave+ITFS 


14 


40 


285 


No 


Colorado State Univ. (1967) 


Videotape 


75 


98 


849 


Yes 


Univ. of Tennessee (1967) 


Videotape 


20 


39 


523 


Yes 


Univ. of Colorado (1968) 


ITFS+Videotape 


31 


16 


252 


No 


Stanford Univ. (1969) 


ITFS+Videotape 


40 


153 


1201 


No 


Iowa State Univ. (1969) 


Videotape 


16 


44 


369 


. No 


Univ. South Carolina (1969) 


ETV+Videotape 


18 


32 


600 


Yes 


Mass. Inst, of Tech. (1969) 


Videotape 


9 


8 


143 


No 


Univ. of Kentucky (1969) 


Videotape 




Only offered 


non-credi t 




Univ. of Michigan (1970) 


Leased Microwave+ITFS 


10 


43 


747 


Yes 


Univ. of Cal/Davis (1970) 


Microwave+Cable TV 


10 


75 


252 


Yes 


Purdue Univ. (1970) 


Mi crowave+ ITFS+Videotape 


16 


16 


358 


No 


Univ.Cal/Santa Barbara (1971) 


Mi crowave+ ITFS+Videotape 


2 


41 


58 


No 


Univ. Minnesota (1971) 


Microwave+ITFS 


14 


56 


304 


No 


Rochester Inst. Tech. (1971) 


Videotape 


2 


3 


100 


No 


Oklahoma State Sys. (1972) 


Microwave+ITFS 


NA 


NA 


NA 


Yes 


Case Western Reserve (1972) 


ITFS+Videotape 


31 


53 


50 


Yes 


Univ. Southern Cal . (1972) 


ITFS 


22 


79 


795 


No 


Univ. Arizona (1972) 


Videotape 


10 


25 


100 


Yes 


Cornell Univ. (1973) 


Videotape 


2 


12 


25 


No 


Univ. of Wisconsin (1974) 


ETV+Videotape 


200 


230 


154 


No 


Univ. of Idaho (1975) 


Videotape 


25 


19 


200 


No 


Univ. of Mass. (1975) 


Videotape 


6 


14 


100 


No 


Illinois Inst. Tech. (1978) 


ITFS 


12 


68 


304 


Yes 



and special effects are used, and the recordings 
are usually made in color. Videotaped courses 
prepared in this manner are shorter in length but 
much more costly to produce than videotapes of 
regular academic courses in which no scripting, 
rehersals or editing to eliminate typical class- 
room pauses is utilized. Video tapes of reqular 
academic classroom proceedings are often referred 
to as "candid classroom" courses to distinguish 
them from the "studio produced" short courses. 

The availability of a growing number of studio 
produced short courses is a relatively recent 
development and as yet, only a few engineering 
schools are involved. As mentioned above, pro- 
duction costs are relatively high and generally 
must be recovered by rental and sales of the video 
tapes either directly to industry or to other 
universities for use in their own delivery systems. 
The financial risks involved have hindered the 
production of these short courses but those pro- 
duced have been successful enough to stimulate 
considerable interest in this area. The produc- 
tion of these video taped short courses has been 
called "video publishing," and if the present 
trend continues, it is likely that more engineer- 
ing schools will initiate such ventures in the 
near future. 



Uni versity ITV Systems 

Table 1 lists the universities currently 
operating videobased graduate engineering out- 
reach programs together with the following infor- 
mation: program starting date, delivery method, 
number of remote locations served, number of 
engineering courses, total enrollments off-campus 
(credit and audit), and an indication of those 
schools which also include graduate level business 
courses in the delivery system. The list is an 
adaptation of one originally compiled by 
SchmallingS and recently updated by Baldwin. Not 
included in the tabulation are: schools with ITV 
systems previously initiated but not currently 
operating (4), schools known to be operating, 
constructing, or planning ITV systems subsequent 
to 1978 (5), and one school (University of llli- 
nois/Urbana, 1967) using a narrow bandwidth 
communication system for remote teaching which can 
be described as "blackboard by wire." The tech- 
nique involves using a special spatially scanned 
blackboard plus electronic circuitry which en- 
codes all chalkmarks written or drawn on the 
board, along with the instructor's voice. The 
encoded signal is transmitted via a voice-grade 
telephone line to a remote site equipped with a 
compatible decoder connected to a standard video 
monitor. The monitor displays a video image 
which faithfully reproduces all of the originat- 
ing blackboard markings. 
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In all of the ITV systems listed in Table 1, 
federal funds were not a significant factor in 
their development. Private foundation donations, 
user subscriptions to a capital fund, and state 
and university funds built the facilities. It has 
been estimated that the aggregate capital invest- 
ment of the ITV systems is in excess of $20 million 
dollars. Operating funds are derived primarily 
from tuition fees, from enrol lees, and industry 
membership fees. Since most firms have tuition 
reimbursement programs for their employees, 
participating companies and governmental agencies 
provide the major bulk of the operating funds. 
Studies at several ITV operations have shown that 
the major operating cost is administrative program 
management and technical manpower to run the video 
systems. 6 No provision is made to pay the instruc- 
tor an incremental amount for teaching on televi- 
sion in most systems. The rationale is that the 
teacher is simply adding off-campus students to a 
regularly scheduled class. This position is some- 
times modified when significant time delay is 
necessary because of videotape shipment but that 
is usually the only exception. Every effort is 
made to keep the overall operating cost as low as 
possible so that industry support is not limited 
to only a few of the largest firms within a univ- 
ersity video outreach area. Developing a large 
and diverse industrial and governmental agency 
participant group will increase operating revenue 
without substantially increasing costs. This will 
enable a system to offer a broader spectrum of 
courses and arrange for orderly growth which is 
essential if more engineers are to be reached. 

Figure 2 shows the steady growth of these off- 
campus graduate programs nationally. The enroll- 
ment data includes non-credit course attendance 
discussed above. The growth illustrated is evi- 
dence that both costs and results are acceptable 
to the industries and government agencies that 
support these programs. All indications are that 
the number of ITV systems will continue to in- 
crease but perhaps at a somewhat reduced rate be- 
cause most of the largest industrial concentration 
areas are now within the delivery area of an oper- 
ating system. Expansion to 3 or 4 channels is also 
feasible for most systems and it is in this way 
that further" growth is likely. 

National Collaboration 

More than five years ago, it was recognized 
that engineering schools operating ITV systems 
whether live or via video tape, might benefit from 
some form of mutual information and possibly even 
course exchange. This in turn would enable them 
all to more adequately meet the continuing educa- 
tional needs of practicing engineers in industry 
and government. With the aid of a small National 
Science Foundation grant, Dr. Lionel V. Baldwin, 
Dean of Engineering at Colorado State University 
successfully initiated such collaboration beginning 
in 1974. The resulting organization, the Assoc- 
iation for Media-Based Continuing Education for 
Engineers (AMCEE) is now a nineteen university 
consortium formed in 1976 to increase the national 
effectiveness of continuing education for engi- 
neers. AMCEE and its activities are described in 
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ITV System and Classroom Features 

It was mentioned earlier in this discussion 
that the "candid classroom" televised course con- 
sisted of the televised proceedings of a typical 
graduate level engineering course, devoid of all 
of thetime and manpower consuming features of 
educational television such as scripting, rehears- 
ing, editing and complicated graphics. In spite of 
the removal of those constraints, however, there 
are several features which must be included in the 
design of a successful ITV system. They can be 
listed as follows: 
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1. It is desirable to retain the tradi- 
tional classroom environment as far 
as possible to maximize faculty and 
student acceptance. 

2. It should be possible to televise 
all typical classroom ad *vities 
such as lectures, demonstrations, 
student presentations, seminars, 
and the use of slides, trans- 
parencies and motion picture films. 

3. The classroom and its equipment 
should be designed to provide 
and enhance teaching flexibility 
and to minimize the teaching 
constraints introduced by tele- 
vision. 

4. There should be no hot lights or 
television personnel in attendance 
to inhibit tlie actions of the 
teacher or students. 

5. Provisions should be made to ade- 
quately pickup both the instructor 
and student voices throughout tne 
cl assroom. 

6. All equipment should be capable 
of producing good quality video 
and audio output. 

7. The system should be designed to 
minimize the number of operating 
personnel required. 

8. Particular attention must be given 
to ease of maintenance and system 
rel iabi 1 i ty. 

9. Although color television is not 
mandatory, system design should 
contemplate the future conversion 
to color with a minimum of re- 
equipping. Several ITV systems 
in the U.S. either have or are in 
the process of converting to color 
operation. 

A typical ITV classroom will have most or all 
of the following features: 

1. The student seatinc, area is furn- 
ished with strip-tables with 6 to 
8 seats across and 4 or more rows 
deep. 

2. The front of the classroom often 
has a reaised platform with at 
least three quarters of the front 
wall width covered by a black- 
board. The front wall is usually 
equipped with pull drapes to cover 
the board when desired. 

3. An instructor's desk is located 
facing the students at the plat- 
form front and center. 



4. Three television cameras, each 
mounted on a remotely controll- 
able pan and tilt unit are used 
in tne classroom. Each camera is 
equipped with a Tense with re- 
motely operated* zoom, focus and 
iris controls. The zoom ratio is 
typically 10 to 1. One camera is 
mounted at the rear of the room 
and provides a view of the instruc- 
tor at the desk, or alternately, at 
the blackboard. The second camera 
is located in the front of the 
room and is mounted directly above 
the instructor's desk and pointed 
vertically down upon it. This per- 
mits the instructor to use a note 
pad for the presentation of written 
notes or any .'_ ther kind of visual 
materials, such as close-ups of text- 
book pages, photographs, drawings, 
models, etc. Some instructors use 
the desk pad and a fine-tipped felt 
peu to present their complete class- 
room lecture without any recourse 

to the blackboard. The third camera 
is usually mounted in the front of 
the classroom on a side v/a', j and 
positioned so tKst U can either pro- 
vide a side view of the front desk 
area or view the student seating 
area. 

5. Video monitors for the local stu- 
dents are also required because 
when the instructor is using the 
front overhead camera, that image 
muit be viewed t#v all students. In 
< ?T ^e classroom designs, this is 
accomplished by having a large video 
monitor on each side of the front of 
the room and positioned for class 
viewing. An alternate design has 
small video monitors partially re- 
cessed in the strip tables and 
positioned so that each adjacent 
pair of students can share a monitor. 
An eight seat strip-table therefore, 
wouid contain 4 video monitors. In 
either design the front desk also is 
equipped with a small recessed video 
monitor so that the instructor can 
view the outgoing video image. This 
is particularly important when the 
front overhead camera is in use. 

6. Microphones are also required in the 
television classroom, both for the 
instructor and students. Sound pick- 
up and room acoustics often are given 
inadequate attention and are beyond 
the scope of this discussion because 
individual room characteristics and 
microphone placement can strongly 
affect the resultant audio quality. 

7. A final feature of most ITV class- 
rooms is a viewing window at the 
rear of the classroom. This window 
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sepa ites the classroom from its 
adjacent but acoustically isolated 
control room. 

:. The classroom control room typically 
contains an equipment control con- 
sole in which is mounted all of the 
television camera and lense controls, 
the pan and tilt controls, the video 
special effects and switching sys- 
tem, the audio level controls and 
all monitoring and other auxiliary 
systems required to provide full 
video and audio coverage of the 
classroom activities. The system 
is designed so that one person can 
monitor and control all of the 
classroom video and audio equipment. 
In effect, the control console 
operator performs all of the 
functions of the camera operator, 
the sound operator, the technical 
director and the director-producer. 
For those accustomed to traditional 
television procedures, this ubiquity 
might be difficult to imagine, but 
it is accomplished regularly with 
one person at most ITV locations. 
Usually, local students are 
trained and employed on a part- 
time basis as control console 
operators . 

The remainder of an ITV system consists of a 
master control and maintenance area containing 
equipment common to typical television operations. 
Videotape recorders, a film chain, ITFS trans- 
mitters (if used), switching, monitoring, control, 
and test equipment are the major items required. 
Generally, the equipment types are a mixture of 
"broadcast" and "closed-circuit" television quality 
so that system costs do not become excessive. 
Typically a two-channel ITFS system with non- 
broadcast quality videotape recorders currently 
costs $350-$40C thousand dollars exclusive of 
major building u.odi fications. Further typical sys- 
tem details are described by Petti t and Grace, 9 
Martin-Vegue ej_ al_J0 anc j y a j] anc j Bush. 11 

ITV systems in the U.S. have demonstrated by 
their growth that they are meeting at least one 
important component of need for continuing edu- 
cation by engineers, scientists and technical 
managers. Anyone considering the establishment of 
a similar system can help assure its success by 
taking the following steps- 

1. Conduct a realistic survey of the 
industries to be served tj verify 
that a sufficient number of engi- 
neers will participate and that ' 
their employers will provide the 
necessary economic support. 

2. Solicit and obtain the sincere 
support of both the faculty and 
top admini strators . 

3. Tailor the ITV system operational 



and delivery characteristics to 
meet the user needs. 

4. Visit or seek advice from one or more 
experienced ITV system operators. It 
is likely that they have done the same! 
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Summary 

Only one AMCEE member, namely MIT, has made? a syste- 
matic effort to market its videotape uourse nate- ' i^ls 
outside the Uniced States. :.t has bet n found th>-.t 
(1) foreign client3 tend to pu:;chav» rather than 
rent the courses with a conc^uent larger value to 
each such transaction, arid (2) foreign universities 
are among the client population in mvirh larger pro- 
portion than is tue domestically. Contact witi: 
prospective clients can be maao H/:th through foreign 
representatives as wel? as by direct mail solicita- 
tion. Various governments J Agencies and private 
organizations appear interested in fostering this 
exchange. It is not, however, wit out its problems:, 
notably in video fonr.at incompatibility and in the 
language barrier. Nevertheless, ,ie program is 
counted a success and the efforu is being continn.-^. 

The "Candid Cla ssr o on " 

AMCEE has not, as an association tried t/ distribute 
its media-based continuing ed!» tier Programs outside 
the United States. One obstacle b?u~ «-he philos- 

ophy - inherent in most of the member programs ■ of 
retrieving videotapes and erasi! t thi^ r»ftf;r a single 
j^eage . There have been two principle reasons for 
this policy: (1) the "candid classrocm" videotapes 
were never meant to be recorded "fo» posterity,'* and 
many faculty insist that they be erased, and (2; he- 
cause the university member record so many courses, 
they would face very large and evpe j^j^e inventories 
of videotapes if they were to koi-jj copies of all r.r 
them . 

This policy has already been modified in severpJ 
individual cases where it was inconvenient oi im- 
possible for a client to take a course at the ti'.ne 
or on the schedule dictated by the university r ees 
have beer, worked out, oi an ad hoc basis, to po.rmit 
e^.erded =?ntals, long-tsrm leases, or evn outright 
purchases of some of thete "candid classroom" courses . 



Videotape Sho r t Courses 

On the ether hand, there has been no such inhi- 
bitory factor militating against the use of 
v.ideo+-=r^ short courses abroad. The reason is 
nitap.y that these short courses are usually re- 
corded st\.cif ically for the continuing education 
market, <iyen though irhat was initially seexi as 
a demesne market. As a result, these short 
cour.'.- >re usually recorded in a studio rather 
than a -Icssroom with the intent that they be 
prt^erved and usad over a period of years. 

a he fa elf- stud'- progran; at the Massachusetts 
institute oi" Technology's Center for Advanced 
Engineering Study was built up entirely around 
"-bis concept of producing *nrt distributing nigh- 
ty Jtlity videotape short couiyr-,, designed to last 
indtf initeV'. 'Many, in fact, are basic subjects 
the content of which chang s jni y very slowly; 
at least initially, MIT s ryed away from "state- 
of-the-art" courses which r \r was thought, wouldn't 
last long enough for the institute to recoup its 
investment.' Since that ^,'ogram started in 1968, 
ther members of AMCEE notably Colorado Stat.^ 
Jniv°rrity - have recorded similar short course" , 
\nd no* AMCEE itself is recording such courses cr» 
L?nalf of the association. 

The International Market 

As I have ^aid, the initial market for these video- 
tape ihort courses was seen. to be a domestic one, 
and MJT made no effort to explore an international 
market until 107G. The program had gotten off to 
a slow start in the U:^ ted States, and I doubt any- 
one really gave much thought to trying to go out- 
side the country for additional distribution. But, 
in 1976, a couple of orders arrived ' over the 
transom" (as home offices are wont to describe 
such unsolicited orders) that caused us to re-assess 
our position vis-a-vis the foreign market. The 
first order was from a large industrial firm in 



338 



1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCrYf MNGS 

372 



Europe fur Uiu rental of ■« fhort course. The 
firm was a member of MIT's Industrial. Liaison F'ro- 
gram. and had heard about the .: i .leotapo courses 
through their MIT contact. 1 ~ust say that the 
firm showed incredible patierw-j with our short- 
comings and tenacity to the concept of media-based 
continuing education, for Murphy's Law certainly 
has no local boundaries. Everything, semingly, 
that could go wrong or make it difficult to imple- 
ment the program, did. We knew nothing about cus- 
toms formalities or proforma invoices, and they had 
to learn about format incompatibilities and taking 
courses in a foreign language . Rut we learned , 
and they learned, and the experiment grew to be a 
significant success for both parties. Their initial 
rental turned into an outright purchase - not only 
of that course, but several others. 

Two Lessons Learned 

And at this point, we learned our first significant 
lesson: foreign clients were more likely to purchase 
a course outright than to rent it, rentals being the 
principal mode in the U.S. And, since the purchase 
price of a course is five or six times the rental 
fee, it follows that a foreign order is likely to 
be worth five or six times as much as a domestic 
order. Hence, it appeared to be worth developing 
the skills necessary to deal with those customs 
foi mali ties and proforma invoices. 

The other order we re< - '"ed at about that time came 
from a European univo . We r aspect it resulted 

from a visit by the y /r.sor who had developed the 
courses to a colleague at that university, durina 
which he may causally have mentioned the existor.cr 
of these materials. At any rate, an inquiry arrived, 
followed by an order for one of the short courses. 

And now we learned our second lesion: whereas domes- 
tic rentals and sales of videotape courses are al- 
most entirely to industry and government and almost 
nevei to other universities, (because "not invented 
here") the foreign market includes many schools 
which "irive no such inhibition against importing 
course? vor, at least, are able to overcome the 
opposi t ion) . 

As a result, then, of these early and largely seren- 
dipitous orders, we began a deliberate campaign to 
ob' ain such orders. And, although the results - 
even after p.ore than two years - are still widely 
scattered, l hey have more than justified the market- 
ing and sales promotion expense invested and have 
confirmed ' ir suspicion that there is a genuine and 
accessible market for videotape courses - despite 
the barriers of format and lanquage. 

Represen tat ives and Distributors 

In order to develop the foreign market, we explored 
the two traditional avenues of rcprosonta tive and 
direct mail sales. Domestically, we had a few re- 
presentative agreements but had achieved our best 
results through our own direct mail efforts. We 
had evolved a sales representative/distributor con- 
tract which we could use as a model for working with 
similar companies in the foreign market. It called 
for paying a commission on rental ore* s forwarded 



to us and for allowing a larger discount on outright 
purchases, where we had a larger margin to work 
w i th . 

Initially, we tried two types of representation: 
f \) domestic firms specializing in import and ex- 
port in the education market and (2) foreign firms 
engaged in similar activities. Throuja our marketing 
consultant, we obtained names of a handful of 
domestic firms and several lists of foreign firms. 
The latter were, for the most part, audio-visual 
dealers representing U.S. manufacturers of projec- 
tors and films and Japanese manufacturers of video 
equipment. Altogether, we solicited inquiries from 
"775 firms. 

The solicitation comprised three steps. All 775 
were sent an initial letter announcing our interest 
in working with representatives and distributors 
and inviting an indication of reciprocal interest. 
Those that responded (about 50) were sent, by air, 
a complete catalog of courses and a set of terms. 
And , f inal ly , those that accepted the terms were 
sent a letter of appointment for a trial period 
together with 50 catalogs ( they could , of course , 
order more) and whatever sales promotion informa- 
tion we considered helpful. 

By the end of the year, we had taken on about four 
domestic firms specializing in foreign distribu- 
tion and about 20 foreign firms. It is significant 
that the domestic firms never obtained a single 
foreign order and were eventually dropped and that 
what success we had '.as entirely due to the foreign 
firms. Presumably they were on the scene, knew 
their clients, and could help answer the myriad 
questions and solve the seemingly interminable 
problems that arose. (As you might sus£)ect, the 
time scale for obtaining and delivering an inter- 
national order was an order of magnitude greater 
than for a typical domestic order; we soon ceased 
to be surprised to receive an order more than a 
year after an in; tial inquiry.) 

In 1077, the total number of foreign rc A resentatives 
and distributors rose to about 35 and we began to 
receive some significant orders. In some cases, the 
representative screened us from contact with the 
actual user and we never learned the ul tima te 
destination of the materials; in other cases, we 
corresponded with the client while, at ti,? same 
time, we protected the interests of our represen- 
tative. It does appear, however, that the majority 
of these courses were destined for foreign univer- 
sities . 

Direct Mail 

Because onr domestic success had resulted largely 
from our direct mail efforts, we added direct mail 
solicitation to our search for foreign representa- 
tion. And, although we would have normally weighted 
our mailing lvsts heavily toward industry, our 
second lesson , described earlier, had suggested we 
go just as heavily for the university market. We 
mailed to a list of foreign "Fortune 500 M companies, 
which were located largely , of course , in Gjrnany, 
Japan , and other highly industris lized countries . 
And we systematically mailed to Deans of Engineer- 
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ing and others at universities throughout the world. 
The time scale for responses, inquiries, and orders 
is so long that it's difficult to assess the success 
of this campaign. Hut, I can say that orders from 
a simile university in the Tar Kast paid for the 
mail inn costs many times aver. 

Other Activities 

In addition to the acquisition of a dealer network 
and uur own direct mail efforts, we also souqht 
assistance from various government and private 
agencies. These included the International Chambers 
of Commerce, the Agency for International Develop- 
ment, the Organization of American States, the U.S. 
Information Agency, UNESCO, the United rations De- 
velopment program, ALESCO, A RAM CO , etc. etc. These 
contacts were by letter, telephone, and personal 
contact. Although it would be difficult to attri- 
bute specific results to these contacts, it seems 
safe to say that they helped us a great deal - not 
just in providing leads - but in understanding the 
international market a little better. And, in 
that sense, the effort was well worth the invest- 
ment. 

rob 1 ems and Solutj ons 

Tt would be unfair not to mention, in passing, some 
of the problems one is bound to encounter in market- 
ing videotape continuing education materials in the 
international market. One important obstacle is the 
compatibility problem. As you probably know, there 
are three incompatible video format standards in 
the world: NTSC, PAL, and SEC AM; and, as I under- 
stand it, there are even variations of those stand- 
ards. Although it is routine for the major televi- 
sion producers to convert from one standard to 
another (how else would Americans ever get to watch 
•'Upstairs, Downstairs"?) the cost is prohibitive for 
our purposes - on the order of US $1,000 per hour. 
As a result, we have had to insist that clients in 
non-NTSC countiioa obtain NTSC-compa tible equipment 
for showing thi tapes. This, of course, is not an 
inconsequential expense. Furthermore, we received 
little cooperation from the one manufacturer, of 
whom we are aware, who manufactures multiplc-stan-i- 
ard equipment, in obtaining model numbers and distri- 
butor names for the benefit of prospective clients. 
On the other hand, the equipment is available and 
the highly motivated and persistent client ca. find 
i t . 

Another problem 19, obviously, the language barrier. 
Again, although it is routine to "dub*' different 
language soundtracks for mass audience film and 
television programs, it it out of the question in 
the limited market we reach. One of our clients, 
in fact; tried to transcribe, translate, and record 
an Italian soundtrack for a series on Nonliuear 
Vibrations. lie quickly found it was simpler to 
insist that the students acquire enough English 
to take this graduate- love 1 course in English. Just 
in passing, I want to note that it has been interest- 
ing and puzzling to us that almost all our orders 
have come from ion-English speaking countries. 

And there has been a myriad of other, smaller ob- 
stacles to overcome, many of which, perhaps, we 



rniqht have avoided if wc had chosen to work 
through export companies, customs brokers, etc. 
rather than in the typically arrogant academic way 
of assuming we could fathom for ourselves any regu- 
lation, procedure, or system - no matter how ob- 
scure or complex. Just one example: Canada. Did 
you know, for instance, that there is no air parcel 
post service to Canada? - an anomaly unique to 
that country, as far as I know. Or that if you 
send more than $200 worth of materials to Canada, 
V°u m ust obtain and send a special Canadian customs 
form - in quintuplicate - to your client so he 
can receive what you've sent him? Or that, unless 
you file for a special tax exemption under Chapter 
X of some code, your Canadian client is obligated 
to withhold ten percent of your fee ior Canadian 
income tax? And these are the peculiarities of 
dealing with just one country. 1 And, hopefully, a 
friendly neighbor at that! 

These minor hurdles and obstacles can. however, all 
be overcome with experience una patience, and one 
can also learn about letters rf credit, international 
bank transfers and other ways of gettiaq paid for 
services rendered . 

Conclusion 

In conclusion, let me say that, cit^U'" <e frus + ..;.\- 
tions, delays and other problems, t' e efj .^rt to 
share our continuing education flf ♦■iiitu'.. with 
those outside our own countv.-- v i >■ ... •> v<;lj worth- 
while. And although I am forjc use the language 
r-" in t.alking about proforma invoices and 
fling and letters of credit, I don't 
.i-7 us r ? r loses sight of the real reason 
■ i. "t . urt i : ke teachers everywhere , we 
' fid fro; within l .o spread the gospel, to 
v><* that want to learn. And media-based 
s L.sl. make i \. possible not only to reach 
these ,ut^ide our unr arsity - but now, to reach 
those who want to le;u n - anywhere in the world. 



of r:i ■•■ 
til l.i v 
thin 1 ; 
for o'n 
are t 
te-oa ! 
ma tie r - , 



Not'3: The author wis lies gratefully to acknowledge 
the assistance of H. Richard No yes :,ot only in 
the design of the international marketing program 
at MIT but also in the preparation of this report. 
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John T. Fitch is Director, Technology- 
Based Educational Development and Market- 
ing at the Center for Advanced Engineering 
Study, Massachusetts Institute of Technol- 
ogy. At the present time, however, he is 
on a one year leave of absence from MIT to 
serve as Executive Director of AMCEE, the 
Association for Media-based Continuing Ed- 
ucation for Engineers, inc., based at the 
Georgia Institute of Technology. 
For the past ten years, Mr. Fitch has head- 
ed a program in the development of high- 
quality self-study subjects for engineers, 
These courses comprise color videotapes, 
study guides, and textbooks, and are now 
being distributed throughout the world. 
Prior to joining the st. f f of MIT, Mr. 
Fitch, who is himself c*\ electrical engi- 
neering graduate of tht,- institute, worked 
in commercial broadcasting, as a technical 
writer/editor, and as a . roducer of educa- 
tional films in the phy, cal sciences. 
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THE AMCEE BACKGROUND AND 
STATUS OF OVERALL ACTIVITY 



Summa ry 

A number of universities in the United States 
has for some years been using television to make 
th<nr engineering courses more readily available 
to working engineers at off-campus locations. 
Recently, those universities most actively 
involved in these efforts organized as a consor- 
tium in an effort to use their collective resour- 
ces and industry relationships to increase national 
effectiveness in the continuing education of engi- 
neers. This consortium is known as the Associa- 
tion for Media-Based Continuing Education for 
Engineers (AMCEE). The background of the organi- 
zational effort and some of AMCEE 1 s current and 
planned activities are discussed. 

Background 

As discussed in another talk in this session, 
over the past uucade in the United States, a 
growing number of schools of engineering have been 
using television to carry their educational re- 
sources directly to industry for both degree- 
oriented and continuing education purposes. This 
is being accomplished both by broadcasting courses 
"live" to industry or, on a delayed basis, hy 
videorecording courses and delivering the tapes to 
companies for later replay. This use of technolo- 
gy to so alter the traditional patterns of univer- 
sity attendance is making it easier for part-iime 
students in industry to pursue graduate degrees 
in engineering without undue disruption of work 
schedules. But, these efforts are also having a 
major impact on continuing education as well. 
These broadcast and tape systems, by providing 
easily accessible university courses within the 
wv i-onment, are enlisting greater participa- 

te continuing education by employed engineers 

than would otherwise be the case. 

There are in the cof.vtry today about 20 uni- 
versities that broadcast courses to industry using 
ITFS systems, nricrrnvav^ links, ETV or leased lines. 
Another 15 or so are serving industry needs by 
phsyically delivering videotaped courses. Some 
schools use both approaches -- broadcasting to 
companies in their immediate vicinity and mailing 
videotapes to distant locations. In many of these 
systems, courses in disciplines other than engi- 
neering, both for credit and noncredit, are also 
offered. 

All these schools are providing industry with 
educaticv'al services beyond the normal university 
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functions. In doing so, each school has developed 
special relationships with a number of client 
companies -- highly regional relationships in the 
broadcast systems and' sometimes more extended in 
the t .i,3e delivery systems. Each system is, in fact, 
a university-industry educational delivery network 
and today, after more than a decade of development, 
there are many such networks around the country in- 
volving dozens of universities and hundreds of 
companies and government organizations. 

In the continuing evolution of such education- 
al networks, it would seem natural that the next 
step might be establishment of some" agency to 
promote cooperation among these many independent 
systems to make most effective use of their collec- 
tive resources. The situation, at least with 
respect to the regional broadcast systems, is 
analogous to public and conmercial television 
wherein national networks, providing interconnec- 
tions between many local networks, have been highly 
effective in promoting the exchange and broad dis- 
tribution of programs throughout the country. 

Even without such a coordinating agency in the 
educational sphere, there have been instances of 
informal exchanges between the delivery systems of 
various schools. For example, the University of 
Southern California, in noncredit offerings over 
its ITFS system, has for several years been using 
videotaped courses from the Stanford ITV network 
from the tape delivery systems of MIT and Colorado 
State University. Also, courses from Colorado 
State University have, for some time, been promoted 
in MIT's nationally distributed catalog of video- 
taped continuing education courses. 

With university broadcast and tape delivery 
systems proliferating around the country , the much 
needed coordinating agency finally appeared in 
1975 with creation of the Association for Media 
Based Continuing Education for Engineers (AMCEE). 
Before explaining in more detail AMCEE' s objec- 
tives and current activities, some background on 
how it was created and the broader motivations 
involved in its formation will first be presented. 

C reation of AMCEE 

About three years ago, several managers of 
university instructional television systems, both 
broadcast and tape delivery, began informally to 
meet to discuss how their individual media-based 
approaches to continuing engineering education 
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in Mill I; Uu niacin oven more effective when applied 
collectively, Dui dominant figure In these parly 
discussions wns Lionel Baldwin, Dean of tin? 
School of Engineering at Colorado State University. 
Those Involved were guided by the? theme: To In- 
crease National Effectiveness In the Cont inulnu 
Education of Engineers. 

The first of these meetings was at the "Work- 
shop on Continuing Education for Engineers at 
Mid-Career" hold In Dallas, August 21-22, 1974. 
This meeting, sponsored by the National Science 
Foundation, was attended by representatives from 
many universities with operating television edu- 
cational delivery systems and from industrial and 
government organizations that were actual or po- 
tential beneficiaries of their programs. 

These early discussions focussed on obstacles 
to broader participation in continuing education 
by the nation's engineers and how media-based 
programs might help to overcome them. Some of 
the important considerations were identified to 
bo: 

(1) Only a small fraction of the working 
engineering population can muster the time and 
effort to travel after work to attend specialized 
classes. Television can make these same courses 
available inplant. 

(2) Engineering populations outside the 
metropolitan areas are growing. Television can 
take a course to the remotest locations and eco- 
nomically serve low concentrations of students. 

(3) Few schools can afford the manpower and 
talent to determine continuing education needs, 
develop courses, find good instructors and adver- 
tise courses. Television can make the best 
courses and instructors available to large numbers 
of students at any time and at any place. 

(4) Much of traditional university instruc- 
tion is not attuned to the continuing education 
needs of mature engineers. Television, by en- 
couraging universities to deal more directly 
with industry clients, can result in courses 
better tailored for the working engineer. 

Other advantages of television were deemed 
to be: 

(1) Possibilities for broad distribution can 
spread the cost of course development over many 
students. 

(2) Taped courses can be kept in company 
libraries for repetitive use. 

(3) Student evaluation can easily lead to im- 
provement and updating of specific segments of a 
course. 

(4) Videotaped courses provide great time 
flexibility -- an important factor for the working 
engineer who must often travel. 

(5) Even with taped courses, interaction is 
possible by telephone office hours or by the tape- 
tutor mode. 

(6) Video instruction at the place of employ- 
ment is so convenient that the motivation thresh- 
old required to participate is lowered, thereby 
resulting in greater employee participation. 

After reaffirming the many advantages instruc- 
tional television can offer, attention narrowed 
upon the possible benefits of concerted action by 
the many schools involved and the planning of a 
unique and ambitious project capable of a perva- 



sive impact on continuing engineering education 
nationally. 

The cci-dlroctnrs of the Dallas workshop con- 
tinued to meet to pursue these objectives, tn 
February, 197f>, a planning grant was obtained from 
the Alfred P, Sloan Foundation to provide support 
for the expenses of several additional planning 
meetings, In April, 1975, the first organization- 
al mooting was field in Dallas. The co-directors 
of the planning grant were Institutional repre- 
sentatives from Colorado State University, the 
Association for Continuing Education at Stanford, 
Southern Methodist University and the Massachu- 
setts Institute of Technology. General goals and 
plans for development of a more formal organiza- 
tion were formulated. 

At the next meeting at Colorado State Uni- 
versity in June, 1975, three more institutional 
representatives joined the group from Stanford 
University, Georgia Tech and the University of 
South Carolina. Additional planning was done at 
Stanford in October 1975. At that meeting, it 
was decided to develop a set of by-laws for 
formation of a non-profit corporation comprised of 
universities actively using television in engi- 
neering education. A limited number of new organ- 
izations was sought to form the charter membership. 

At the regular session of the Bicentennial 
Collene-Industry-Education Conference of the ASEE 
in Orlando, Florida in January 1976, the goals of 
AMCEE were first presented publicly so that all 
interested parties might be informed and be able 
to offer suggestions. Preceeding the Orlando 
meeting, the by-laws were discussed by the charter 
members at a meeting at the University of South 
Carol ina. 

At MIT in March 1975, officers and directors 
of AMCEE were elected and subsequently AMCEE was 
incorporated as a non-profit corporation in the 
state of Georgia. The charter membership con- 
sisted of 12 universities. In April 1976, a pro- 
posal from Georgia Tech offering to serve as host 
for the consortium was accepted by the Board of 
Directors. 

The following list of universities are 
charter members of AMCEE. It is followed by 
another group that later applied for admission 
and was accepted in accordance with an agreed 
upon set of qualification criteria. 

Charter Members 

Case Western Reserve University 

Colorado State University 
Georgia Institute of Technology 
Illinois Institute of Technology 
Massachusetts Institute of Technology 
Southern Methodist University 
Stanford University 
University of Michigan 
University of Minnesota 
University of South Carolina 
University of Southern California 
University of California at Davis 

Later Members 

Auburn University 
Polytechnic Institute of New York 
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Purduo University 
University of Kentucky 
University of Illinois at Urbana 
University of Maryland 
University of Massachusetts at Amherst 

AMCJJ^s ..(ioolr, 

As stated In its Articles of Incorporation, 
AMCEE 's specific objectives are: 

(1) to establish, on a national level, a 
network of member Institutions that are using 
media-based educational methods for continuing 
education; 

(2) to provide a forum for discussion on 
issues of mutual Interest; 

(3) to enable member Institutions producing 
and broadcasting educational materials to reach 
a consensus on standards governing production of 
materials; 

(4) to provide a clear inghcuse for Informa- 
tion about courses available from member institu- 
tions; and 

(5) to undertake other activities and func- 
tions that promote and facilitate the use of 
media-based Instruction by member institutions 
of the corporation. 

In working to achieve its goals, AMCEE is 
governed by an Executive Director and a Board of 
Directors. They, in turn, receive guidance from 
an Industrial Advisory Board representing various 
industries, geographical areas and company func- 
tions with a common interest in the continuing 
education of engineers, industrial scientists and 
technical managers. Advisory Board members are 
recommended by the AMCEE member universities. 

Operational Aspects 

The work of the association is carried out 
by a number of committees. A C o-Management of 
Education Committee works with in H ^ try repre- 
sentatives to determine the needs of potential 
clients and communicates these needs to member 
universities, This feedback is aided by organ- 
ized needs assessment efforts and by sponsor- 
ship of joint AMCEE-indu^try conferences and 
workshops. A Materials Development and Utiliza - 
tion Committee" promotes the sharing of media- 
based material's among the AMCEE member schools, 
seeks to stimulate the production of media-based 
courses and assists in distribution of produced 
materials. In addition, there is the Instruction - 
al Research Committee , a Membership Committee and 
a Credential jng Committee . 

An on-going program of formative evaluation 
is also underway. This effort evaluates existing 
materials and projects and the overall approach. 
It also seeks to insure that research results are 
tested and disseminated. 

AMCEE's long range goal is to be completely 
self supporting from income generated from entre- 
preneurial efforts in meeting the continuing 
engineering needs of the working engineering pop- 
ulation, not only domestically, but on an inter- 
national scale. During its organization and 
formative stages, however, AMCEE has been partial- 
ly supported from two grants. 

One grant has been provided by the Alfred P. 



Sloan Foundation as a follow-on of its earlier 
planning grant, This grant servos as a revolving 
fund to support tho production of courses, AMCEE 
or any of the Individual member schools on pro- 
pose to borrow against those funds to ixuuiuco a 
media-based course and pay back the loan from the 
Income generated from leases or sales, 

The National Science Foundation Is also sup- 
porting AMCEE with a multi-year grant. Thesn 
funds support the basic operations of the organi- 
zation during its Initial build up period. How- 
ever, 1n its desire to become, 1n time, completely 
self-supporting, AMCEE 1s working to establish a 
broad range of service-oriented enterprises. In- 
dependent income 1s already being generated from 
several of the projects listed In the next sectloa 

Typical AMCEE Activ ities Toda y 

To provide some feeling for the directions 
1n which AMCEE 1s moving today, some representa- 
tive recent activities are highlighted below: 

!■ Satell ite N etwork: 

AMCtE has conducted a detailed study and 
developed a proposal to provide for satellite in- 
terconnection of Its various local subnetworks as 
well as direct delivery of educational material 
to industry and government on an international 
scale. It hopes to implement these plans someday 
when funds can be made available. 

2. Consolidated Catalog of Videotaped Courses 
from Member Universities : 

As described in greater detail 1n another 
talk in this session, AMCEE schools have produced 
a catalog of both classroom "live" and studio-pro- 
duced courses available for lease to industry and 
government. This is an interim "United Parcel" 
version of the satellite system. 

3. Co nsortium-Produced Courses : 

Member universities, in an initial experi- 
mental effort, have cooperated to produce a video- 
taped course on Solar Energy with each school in- 
volved contributing one or two lectures in an area 
of its greatest expertise. The course has been 
distributed by several university networks to 
their industry clientele. At the University of 
Southern California, this was done in the broad- 
cast mode. 

4. Member-University Produced Courses Using Re - 
vol ving Fund : 

TTdeotaped courses are also being produced 
by member schools on a speculative basis by 
drawing upon the revolving fund. Subjects include 
"Plant Energy Conversion", "Control Theory Design" 
and "Welding and Heat Treating". 

5. Cooperation with Professional Societies : 

AMCEE recently organized a conference to 
promote closer cooperation with the professional 
societies in the area of media-based continuing 
education . 

6. Sponsorship of Technical Conferences and Video- 
publishing of Pr ocee dings" : 

AMCEE recently sponsored a national confer- 
ence on "Energy Audi ting drawing experts from 
around the country, for the express purpose of 
publishing the proceedings and making them 
available nationwide. 
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7, Experimental. Projects wl U^SatolJ 1 tu§ and Cahln: 
AMCEE rfTooperaFTfifl to arrange broadcasts of 
ANCEE courses on an experimental hash over tho 
Appalachian Educational Sato! 1 1 to system and tho 
American Television and Communications (ATC) cable 
outworks In Orlando, Houston and Seattle, 



Three years af tor It was forma I ly established 
os c\ non-profit organization, AMCEE Is a (unction- 
1ny consortium with a surprisingly high dogrou 
of coordination among Its 19 member un Ivors! ties. 
AMCEE can bring to bear upon tho national contin- 
uing education problom an Improsslvo array of 
resources $8 mill ion In technological do 1 Ivory 
systems, several thousand Faculty, about a thous- 
and courses being broadcast or videotaped, nearly 
20,000 current enrollments 1n those courses, 
formal service relationships with hundreds of 
companies and broad geographical coverage through- 
out the United States. The organization Is on 
its way towards its goal of becoming a powerful, 
self-supporting vehicle for the delivery of rele- 
vant and timely continuing education to every 
point of the country, and even the world, 1n a 
cost effective manner. 



QutJLqok 



JACK MUNUSHIAN 




Jack Munushian received his B.S. in physics from 
the University of Rochester in 1948 and a Ph.D. in 
Electrical Engineering from the University of Cali- 
fornia at Berkeley in 1954. He has been on the 
staff of the Hughes Aircraft Co. and sep"V »r, Head 
of the Solid State Electronics Departmr th c 
Aerospace Corporation. In 1968 he join ho ; « 
ulty or the University of Southern Califi 
Professor of Electrical Engineering. He was re- 
sponsible for development of USC's Instructional 
Television Network and serves as its Director. He 
is also Director of the Graduate Center for Engi- 
neering Sciences, responsible for general adminis- 
tration of the School of Engineering. 
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AIDED ENGINEERING EDUCATION 



William R. Khiolmlofl, Jr. 

Adjunct Profaaaor of ElnotrloHl Enalnoerlna 

Stanford University 

Utmiforil, California 



Mnmma i y 

Pul. urn appl icatlon of u<liic:«it I omi I technology may 
provide both Improved eout-of toct Ivimhhjh ami hut tut* 
moana for oorvlng nuoda fur continuing education 
for englneum Ln Lnduatry. To lllmitnitu how uuch 
wan muni consider thu npprupr latonomi and eonta 
Involved, HuVurnl uxamploa are d Incus and. 
fcxpurlonee at Stanford University with tutored 
video Instruction ia deacribed and eommonta made 
about future trenda. Tho application of tho newly 
emerging videodlac for engineering education La 
moat toned. Somo eommenta about use of large and 
small eompntora for education aro made with aome 
dlseussion of the Stanford experience, and thu 
poaaibULty for the implementation of remote aeeeaa 
to full text of 1 Lbrary documents is argued as 
be Lng feasible. 

The Need 



The need la t:wo-fold; institutions providing 
engineering education are faced with riaLnp, costa 
and tho pressure for Lncreaaing productivity. The 
engineer no longer in school needs to maintain hLs 
skills in a rapidly changing profession to avoid 
obsolescence. It Is natural to turn to the use of 
educational technology to assist In meeting both of 
these needs. As has been found many times in the 
past, however, the availability of educational 
technogical innovation, whatever its capability, is 
not enough; consideration must also be given to the 
educational appropriateness, acceptability to the 
students and the instructors, ease and costs of 
generating courseware, and cost-effectiveness. [1] 
In this discussion we will examine four particular 
types of educational and information technology 
which appear promising as to their future 
potential, using some recent experience at Stanford 
University as a basis for projections from an 
admittedly cloudy crystal ball. Technology to be 
discussed include video tapes and cassettes, the 
video disk, computers, and the remote-access full- 
text library. 

Videotapes and Cassettes 

Recorded media has been used in education for a 
long time, particularly if we include audiotape and 
film, and can be effective in making good teaching 
and scarce resources available to student audiences 
that might not otherwise have access to them. The 



con La of producing nui'lt modi a can bu high, howovor, 
particularly If Hurlptlng and othor production a Ida 
am iinod together with editing to obtain a polished 
prnaentat Ion, an that auch product Loan are moat 
appropriate whurn they ua\\ bo uaod with large 
atudent poputntlonu and/or repeatedly where the 
material being pruaunted la aueh that there la no 
problem of obuol eaeeneo. In many eaaua neither of 
theae erltoria are mot with engineering eduention, 
particularly at the graduate luvel. Videotapes and 
caaaettea are unaler to produce and somewhat lcaa 
eoatly than film, but alnce the major costs are in 
the production and not the media, the basic problem 
of coat-of fectivenosa remaina. Furthermore, while 
televised instruction may be more effective than 
audio alone, by itself It has not been found to be 
significantly more effective than live classroom 
Instruction and may be less so. [2,3] 

Tutored Video Instruction 

In the autumn of 1973 the Stanford School of 
Engineering started an experiment to determine the 
effectiveness of combining the use of unedited 
videotapes of live classes with a presentation of 
tile tape to a small group of professional engineers 
Ln industry in the presence of a local mentor, or 
tutor, as a meana for providing needed continuing 
graduate engineering instruction at remote sites in 
a cost-effective way. [1] Evaluation of the data 
obtained in this i- suggested that the education- 
al experience th* provided was equal to and in 
some cases superior to that in a large live class 
on campus. For example, Figure 1 compares the 
grades of the TV1 students with those of the on- 
campus 3tu<Jnnts and those receiving the same 
courses by live television (with audio talkback to 
che classroom) • The 302 on-campus students 
achieved a grado point average (G?A) of 3.38 out of 
a possible 4.00, which is typical of Stanford 
graduate engineering students at the master's 
level. TV.* I cal industrial students participating 
by live TV wich audio talkback had a GPA of 3.19, 
still quite acceptable but below the on-campus 
students. The remote videotape students with local 
tutors, oa the other hand, achieved a GPA of 3.67, 
an achievement which is made even more remarkable 
by the fact that several of the TVI students had 
marginal academic qualifications that would have 
made thei r admission to the Stanford Graduate 
program on campus unlikely. It may also be noted 
that the performance of the remote TVI students in 
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Nit With 
Tutor T u lot 



Results of tutored video experiment 



courses without local tutors was substantially 
below that of the o tiler groups, although the data 
In this case was very limited. An examination of 
the performance data in terms of the qualifications 
of the students which would be considered for their 
admissions to a graduate program in shown in Fig. 
2, from which it is seen that the students who 
would normally have been granted admission to 
Stanford did extremely well, outperforming their 
on -campus counterparts and in fact achieving 
results that were essentially independent p'~ their 
backgrounds. The two students with l, lC lowest 
qualifications did acceptable work (D or better) 
even though they would not have been admitted to 
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Fig. 2. Results of Tutored Video Experiment 



AflOjUMiiblJi^LLL* °» tiiu ban hi oi the early 
lavnrahli' TV I rmiultii Stanford annum! in grant 
ar adorn I o credit toward a graduate degree for tun 
of f-rmnpiiM TV! work, with tho understand lug that 
thu program would hu cnrufully monitored an to the 
quality of the academic experience. The program 
has continued and while the number of matriculated 
TV I graduate studentH has hoen doliborately 
limited, the program now Includes students from 
(Uia .V*r ,M t0 ^oast. On the average the TVI students 
have continued to outperform the on-campus graduate 
students j through summer of 1978 a total of 218 
courses have been taken by students admitted to the 
graduate program with an overall average CPA of 
3*50, and if the assessment is limited to the 146 
courses taken by students whose admissions 
qualifications were comparable to those of the 
on-campus students, their average CPA is 3.56. The 
demanding combination of full-time professional 
work and a graduate academic degree program and/or 
dissatisfaction with the TVI courseware or method 
have resulted in several students dropping out of 
the program, but as of this writing fourteen MSEE's 
have been granted in whole or in part based on the 
TVI work, and another seven are nearing completion 
of their degrees. A large number of TVI students 
have taken the same courses as Non-Registered 
Option students (taking the course on a graded 
basis without formal admission to the University) 
either in preparation for later graduate admission 
or to upgrade their skills with no desire for an 
add i t ional degree • 

TVI _ProR ram Assessmen t. The TVI program of 
graduate engineering instruction has continued to 
expand since its inception at Stanford in 1973 and 
appears to fulfill a definite need. While not 
inexpensive to the client organizations, it can in 
some cases be more satisfactory and less expensive 
than instituting an in-house educational program, 
particularly for a smaller organization. From the 
standpoint of the University the program is only 
possiule because the marginal costs of producing 
unedited recordings of live classes are low and the 
program can be made to pay its own way. There is a 
growing trend for high technology industry to 
locate facilities away from urban centers where 
land and housing costs are high and where local 
opportun it ies for advanced graduate technical 
training may be limited; the availability of a 
program such as that of Stanford for TVI classes 
may be important as an inducement for attracting 
high caliber engineering talent. A discussion of 
the Stanford TVI program with suggestions for 
organization and management are given in a study 
prepared for the National Institute of Education. 

Tor the discussion here important things to note 
are that a format for using media (specifically 
video tapes and cassettes) has been demonstrated 
which can be educationally and cost effective, does 
not impose an undue burden on existing educational 
facilities, meets a need and is acceptable for 
providing education for engineers in industry, and 
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Htimiwi dear. Inod tn i!Oiitliuu! l.o ho utltli'aul mi an 
expand Inn himIi*. A number of other tin 1 vorti 1 1 1 uti 
have 1 tin I It uL uil ti I iii 1 1 ii r |>rn^i\unii, nowo l t urund 
after the Stanford model, and more at-em likely to 
follow, llanud on the Stanford expor lonee , nuveral 
c umiiiim t h huuiii relevant! 

1) A variety of videotape format a arc becoming 
rival la* J i', resulting largely from the efforts t:o 
I ii I rodm e home video recording to the mass marker. 
The Incompatibility of these formats In unfortunate 
and It Ih hoped that an Industry standard format 
will bo chosen that educational Inst I tut Ions , at 
u»aat , can agree upon. 

2) A TV I program does Impose an additional 
burden on the faculty; not ho much In thn classroom 
(except that the recording la most effective If 
teaching techniques arc compatible with video), as 
In the needs for extra facility time to deal wJth 
questions from TVI students, grading examinations, 
etc. Unless recognition of these demands result in 
an I tab le compensat Ion ( in money or compensatory 
time) faculty . resistance and refusal to teach on TV 
can develop. 

3) Academic credit toward a degree program seems 
to be an important Incentive for some students. As 
more universities offer such courses, some 
mechanism for transferring credit between 
institutions may become Increasingly important. 
What seems likely to happen Is that courses that 
are particularly well taught or teachers that are 
especially effective and known will become more and 
more popular, independent of their institution, and 
wlH receive wide distribution, so that it will 
become less common for one institution to attempt 
to provide all courses but Instead will concentrate 
on providing distribution for their star 
performers. If Institutions do not cooperate in 
permitting students to selectively chose their 
courses with provision fnr transfer of credit, then 
independent educational entrepreneurs will probably 
preempt the continuing education field. 

AMCEE 

An example of thu expanding use of media for 
continuing education Is shown by the recent 
formation of the Association for Media-Based 
Continuing Education for Engineers, Inc, known as 
AMCEE. This is a non-protit consortium of nineteen 
universities and schools with headquarters at the 
Georgia Institute of Technology formed to offer 
courses from any of Its member institutions on 
videotape anywhere in the world. The first AMCEE 
catalog for the period from June to December of 
1978 listed 172 courses in a wide variety of 
engineering and related fields such as mathematics, 
business administration, etc. that were available 
on v id eo tape or cassette from eleven meuber 
institutions. [5] Responding to this initial 
offering were orders from 18 clients for a total of 
32 courses. The second AMCEE catalog for the first 
half of 1979 increased the offerings to 223 courses 
from 15 member institutions. 

As presently organ ized AMCEE does not grade 
problem sets or examinations v*»d gives no grade, 



rori 1 f Irat ion or erodll toward an academic decree, 
although thmio may ho avail ah lo from Individual 
AMdlW member hint. i t ut Iniin for Lholr own lumruuu 
and, In tiomu camoi, by t ranufor from oritur 
hint I tut I on M« Thn re In a I ho no particular omphnntM 
In the AMCKK catalog on nnlug thu niimll In to runt i vu 
Kioup utructuro with a local tutor that han huou 
effective In the Stanford TVI program, although the 
AMOKK offering** are eumpntljile with thin format. 
The AMCKK program wl I 1 provide an interuutlng 
opportunity for ^icrmlnlng the acceptance of 
media-based ong\. -"Inn education and fnr examining 
thoHe factors which .inum Important In providing 
educationally and cost effective educational 
so rv 1 ces . 

Tho_ Videodisc 

A new media technnlogy closely related In some 
ways to video tapes and cassettes discussed above 
Is the videodisc In Its several formats. This Is a 
technology that has had some problems getting 
started, as suggested by a sampling of titles from 
the past several years: "Laser stylus plays back 
video discs on TV sets" (1/73); "Disco-v Is Ion study 
complete" (2/73); "The video disc: count on It" 
(3/74); "Videodiscs spotlighted at SMPTE meet" 
(6/74); "Developers of TV playback video discs 
begin demonstrations to stir up interest" (3/75); 
"Videodisc players offer good pictures and special 
features" (3/75); "The video disc looks ready for 
the consumer" (5/75); "TV on a silver platter" 
(8/75); "Videodiscs: the expensive race to be 
first" (9/75); "Videodiscs: $200 billion to see I 
Love Lucy, anytime" (2/77); "The imminent videodisc 
revolution" (4/77); "A jukebox platter with 
billions of tunes" (10/77); "Lack of software 

deters video disc Introduction" (7/78) It has 

been quite a struggle, and the stakes (and the 
potential) are both very high. With the recent 
market availability of the Phillips/MCA videodisc 
system (In December, 1978) It appears that the 
revolution is ready to happen. 

The- v Ideod isc comes In a variety of formats, [b] 
but In essence It can provide about 30 minutes (or 
54,000 frames) of high quality color television 
with two channels of sound. Since it is played by 
reflected or transmitted light there is no 
degradation with repeated playing. The playback 
units are mechanically simpler than tape machines, 
(although required precision is high), and can 
offer random access, stopped, slow or fast forward 
or reverse playback without loss of 
synchronization. A very significant advantage over 
tape, aside from the longer life, is replication by 
pressing or photographic printing as a parallel 
process, rather than the serial recording required 
for each copy of a tape mas ter . 

Without question the videodisc could have 
Important applications for engineering educat ion . 
There is a question, however, whether (like inter- 
active cable television) this promise may be 
delayed In Its realization by marketing and 
manuf actur Ing dec is ions ; Here we will examine 
briefly two types of videodisc application to 
education; as a simple replacement for video tape 
and cassettes, and in the devel opmen t of courseware 
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to specifically take advantage of the random access 
and large data storage capacity of the disc. 

Videodiscs as a Replacement for Videotape 

There would be a number of advantages in using 
videodiscs as a simple replacement for videotapes 
and cassettes as they are now used for remote TVI 
instruction in programs such as that of the 
Stanford ITV network or that of AMCEE described 
above. The videodiscs are easier to copy and to 
handle, are better suited for mailing, potentially 
less costly, longer-lived, less subject to damage, 
and offer advantages of unlimited slow and still 
frame viewing. 

It seems clear that replacement of videotape by 
the videodisc in present applications , however , 
will be restricted to those systems in which the 
cost of preparing the master disc is small, since 
the number of copies would be of the order of 
10-100 or less. The cost of mastering the 
videodiscs which are reproduced by pressing is in 
the thousands of dollars, which would be 
prohibitively expensive for many present 
educational applications. The photographic 

videodisc technique, in which copies are simply 
printed from a transparent master which has been 
recorded directly by modulated laser light, appears 
to offer a low cost master [7] but at the present 
time the manufacturers using this technique do not 
plan to produce systems that are appropriate for 
the type of educational application discussed 
above. This situation may change, however. 

Random-Access Videodisc Systems 

A number of videodisc system developers see the 
random access capabilities and very large storage 
capacity of the videodisc as more promising for 
system application since these offer possibilities 
which do not compete with the videocassette market. 
For example, under microprocessor control, an 
educational module can be developed which allows 
branching and random access to adapt the 
presentation to the ability and interests of the 
student. 

Experience with attempts to develop computer- 
aided instruction suggests that such educational 
applications can require extremely expensive 
courseware development, and may be appropriate only 
in special situations where the application can be 
widely used without danger of obsolescence. The 
random access disc playback units will also be 
considerably more expensive than a simple video 
reproduction unit. 

It thus seems to me that while the videodisc 
clearly has considerable potential for educational 
application, the realization of this potential will 
require careful thought as to the appropriate 
applications. Proposed applications and hardware 
configurations which will require significant 
changes in teaching methodology and development of 
totally new approaches to courseware may take some 
time for acceptance. On the other hand, the 
growing acceptance of conventional video 
instruction using the TVI technique could benefit 



ic=»HisLely from the videodisc technology if the 
appropriate hardware is made available, and may in 
the near term provide a more attractive market for 
disc manufacturers. 

Computers Large and Small 

A recent news item in the Stanford DAILY 
announced that a compute r prog ram to teach Armenian 
will begin next year if funds are available, using 
a combination of video display, coordinated 
recorded instruction, and computer synthesized 
speech. There is little doubt that rapid advances 
in the power, speed, and size of computers coupled 
with reductions in cost can have great impact on 
future engineering education, as they have already 
(e.g. the PLATO system). It seems clear that both 
large , time-shared computers and small personal 
computers will find particular applications. As in 
the case of recording media, the limitations seem 
to be more in the development of the courseware and 
the cost- effectiveness of the applications rather 
than in the capabilities of the technology. 

Large Tiny-Shared Computers 

The advantages of sharing a large data base and 
computing capacity suggest that large time-shared 
computers will continue to find application for 
engineering education as well as education in 
general. As in the case of teaching Armenian, the 
computer enables students to take a highly 
specialized course such as an exotic language that 
has a small demand and might not otherwise be 
available and to develop a one-to-one relationship 
with the "teacher". It can permit an engineering 
in st rue tor to interact with a class via the 
computer in providing exercises that can be readily 
modified, use a common instructional program at the 
convenience of the student, and assist in grading. 
Such use is growing at Stanford and elsewhere. 

L OTS . Two years ago most academic computing was 
removed from the large campus IBM 370/168 computer 
at Stanford and placed on a Low Overhead Time- 
Sharing system (called LOTS) having software that 
was especially appropriate for student and faculty 
use in courses with a minimum of supervision. The 
computer was available without charge for academic 
use, although ultimately connect time and disc 
storage space limitations based on course require- 
ments were imposed . 

The history of LOTS at Stanford illustrates a 
point about academic computing. When installed 
in 1/77 LOTS used a DEC 20/40 computer with 31 
terminal ports, 128 kilobytes of core memory and 
200 megabytes of disc memory. In February core was 
doubled to 256K. In March the number of ports was 
increased to 48. In May the speed was doubled by 
installation of a DEC 20/50, there were long queues 
waiting for terminal access and students were using 
the computer around the clock. In October at the 
start of the 1977-78 academic year core memory was 
again doubled to 512K and disc capacity tripled to 
600MB. The number of ports was increased to 64 in 
November and again to 80 in February of 1978. In 
April a time limit of two hours per week per course 
un i t (maximum) was imposed . In December core 
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memory was again doubled to 1024K and in March 1979 
is scheduled the installation of a larger machine, 
a DEC 20/60. When cost of computing is low and the 
software is relatively easy to use as in the case 
of LOTS, it would seem that the utilization will 
increase with no end in sight, being limited only 
by the frustration level of waiting for access, 
reponse, or storage space. 

By no means all Stanford students use LOTS, nor 
all courses. Much can be done to make the software 
more forgiving and easier to use by the novice or 
occasional user. As demand grows time-shared 
computers will get larger and more powerful, and 
networking will increase to permit sharing of 
academic resources and un ique sys terns . It seems 
clear that large time-shared computers such as LOTS 
will play an increasingly important role in not 
only engineering, but education in general. 

Prestel/Viewdata . Another recent development 
involving time-shared computers and telecommunica- 
tions that may have important implications for 
education is the public information service that 
was initiated in England last September, first 
called Viewdata and now known as Prestel. This is 
an activity of the British Post Office, involving 
user television sets equipped to display color 
graphics and characters for interaction by 
telephone from the user's home or office with a 
many pages of information stored in a central 
computer by a large set of Information Providers 
(IP). The Post Office essentially rents computer 
storage space to the IP's who ^select any content 
they think will be of interest to the users and for 
which the user is willing to pay; news services; 
travel information, consumer advice, games, 
business information, educational materials, etc... 
as of November over 150 IP's had contracted to 
provide over 180, 000. f raraes of information to users 
in London, Norwich and Birmingham, with 
considerable expansion scheduled for this year. 

Prestel thus potentially provides a mechanism by 
which any information or education entrepreneur can 
provide a service which can be supported by small 
user access charges, limited only by the 
imagination of the IP. It should be of great 
interest to see if this service can succeed 
financially. 

Personal Computers 

The insatiable appetite for computation services 
coupled with the rapid development of inexpensive 
and powerful microprocessors promises an explosion 
of small special purpose computers and interactive 
devices. Education is an obvious application . As 
one example I would like to mention the spelling 
device introduced recently by Texas Instruments 
called Speak and Spell (tra). This is more than a 
toy, though it is designed for use by children (and 
loved by adults as well). In a small hand-held 
device looking like a portable radio with an 
alphabetic keyboard and a small visual display, 
four integrated circuits provide a sophisticated 
voice synthesizer and a vocabulary of 200 
easily-misspelled words to play several word games 
with the user, giving visual and spoken feedback as 



letters are pressed and words formed, keeping score 
and giving the user an appropriate pat on the back 
when words are spelled correctly. The device sold 
for about $50 before Christmas and stores could not 
keep it in stock; children love it and adults can 
hardly put it down. As a teacher sometimes 
dismayed by spelling errors of college students, I 
can only be enthusiastic about the effect that such 
"toys" can have on spelling ability. There are 
plans to add modules for increasing the vocabulary, 
teaching foreign languages, adding other games, 
etc... the possibilities are fabulous. 

Such devices will certainly not be limited to 
word games and spelling. The educational 
applicatons are limited only by the imagination of 
tht_ educators. More than that, however, they can 
introduce some much-needed fun into the educational 
process. As George Leonard urged in EDUCATION AND 
ECSTASY in the 60's, education should be an 
ecstatic experience, and use of individualized 
prog rams made poss ib le by computers , large and 
small, can help to make it so. 

The Remote Access Library 

As a final look into the cloudy crystal ball at 
uses of technology in engineering education, I 
would like to briefly discuss remote access to the 
full text of published information stored in large 
archives or libraries. We are swamped by published 
information: the number of publications grows; the 
increasing costs of publishing restrict library 
acquisitions; reprographic technology and the new 
copyright law make adversaries of publishers on one 
hand and librarians and users on the other; we have 
computers that provide rapid access to 
bibliographic citations that can be only 
frustrating when the cited materials are not easily 
available... The situation has been bad since 
Vannevar Bush proposed his MEM EX in 1945(8] and has 
grown steadily worse since. 

It might be supposed that the increasing power 
and size of computers would allow all information 
a rchives to be s to red in on-line memory for ins tan t 
access in the near future . This would have the 
advantage of permitting searching and processing on 
words or phrases, editing and manipulation. This 
may happen as breakthroughs are made in memory 
technology, but to me it does not seem likely in 
the immediate future for several reasons: 1) the 
sheer size of the existing information archive; 2) 
the costs cjf converting existing archives to 
digital form, OCR notwithstanding ; and 3) the 
tendency for use of computers to generate more 
paper , not less , as inf orraat ion man ipulat ion 
becomes easier. 

It is hard to imagine how our working, teaching, 
and learning activities might change if we could 
have a convenient terminal in our home or office 
with immediate access to the full text of 
essentially all of the significant world archives 
of in format ion . Many people , when asked to picture 
this, say that they already have access to more 
information than they can use and do not need more. 
I think they are mistaken; much of our world of 
information is redundant or superceded, and it is 
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partly due to difficulty in access that It is not 
eliminated or condensed. In a sense it is lilci 
anticipating the effect of the automobile, the 
telephone, xerography or the computer before these 
things existed; it is just not possible tu predict 
the consequences. 

I would like to suggest that not only would the 
impact of such access on engineering education be 
profound, but that in large measure it is 
technically feasible today. A method that could be 
employed is similar to that explored by INTKEX at 
MIT in the 60's and more recently attempted by the 
New York Times information bank, 19,10] with 
certain small modifications. The basic scheme is 
shown iv Fig . 3 and consists of n comb ina t i nn of 
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capabilities; rather, It is developing courseware 
and institutional arrangements appropriate to the 
capabilities of the technology and the needs of the 
various parties involved. It seems of prime 
importance to keep the educational objectives in 
mind, and not be fascinated by the technology. 
Cost effectiveness is also a prime concern; 
engineering education needs to accomplish better 
education with less money. Carefully used with 
these cautions in mind, educational technology can 
be of great ass is tence in enginee ring education of 
the future. 
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Fig 3. Remote access full text information system 

storage of images of full text documents on 
microfiche in manually accessed filing cabinets, a 
user-con t rolled device for transmitting high 
resolution images of requested documents over a 
time-shared video channel to the user, and an 
image-storage viewing user terminal. I believe 
that such a system could be assembled with 
available technology, and a preliminary look at the 
economics suggests that it could be made self 
supporting by user fees approximately equal to 
those now paid for xerographic copies, including a 
royalty fee to the author or publisher for every 
accessed image. Think of a library where no 
document is unavailable because it ha ^p.en checked 
out, misfiled or vandalized; with essentially 
unlimited capacity, with document availability 
within minutes of an initial request and pages 
turned or randomly accessed under your control 
within a second or less. It could happen, and 
soon . 

Cone lusion 

In this paper I have briefly discussed four ways 
in which educational technology now is or soon will 
affect engineering education. Repeatedly it seems 
clear that limitations are not in technological 
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In the summer of 1973, the Instructional Tele- 
vision Network classrooms at Case Western Reserve 
University were used to produce a 45-hour bilingual 
(Russian-English) videotaped technical training 
program. This unusual product was the outcome of 
using flexible videotaping facilities to meet a 
demanding set of instructional requirements. 



The instructional requirements for this program 
were specified in a contract between Soviet agen- 
cies and C-E Cast (the C-E Cast Equipment Division 
of W.S.Tyler Inc., a subsidiary of Combustion 
Engineering Corp.) for delivery of seven automatic 
molding lines to the KamAZ complex. The contract 
called for both classroom instruction and hands-on 
training of Soviet engineers and technicians at the 
C-E Cast assembly plant in Mentor, Ohio, prior to 
shipment of the first molding line. 



The instructional resources available to meet 
these requirements can best be understood by first 
describing the molding lines themselves. The lines 
at KamAZ are used for sand casting engine blocks 
and other automotive parts for 12 different truck 
and tractor models. Each automatic molding line is 
a huge machine, approximately 200 feet in length, 
composed of mechanical, pneumatic, hydraulic, 
electrical and electronic sub-systems. The hundreds 
of devices comprising these lines range in size 
from plug-in solid state logic modules which can be 
held in the hand, up to five-ton induction fur- 
naces , each supplying molten metal to two automatic 
pouring stations. Users must learn the principles, 
operation and maintenance of electric and air mo- 
tors, hydraulic valves, clutches, bearings, shock 
absorbers, solenoids, and other components, C-E 
Cast buys these components from more than 20 
manufacturers, and the training of C-E Cast's cus- 
tomers has traditionally been supplied by these 
manufacturers. 



Thus it happens that the media employed and the 
modes of training used by C-E Cast and its sup- 
pliers run the full range: instructional materials 
related to molding line components include slide 



sets (both with and without magnetic tape narration 
and slide advance pulses), tape-driven film strips, 
16mm movies, videotapes, mock-ups and working 
models, together with collections of photos, draw- 
ings, diagrams, catalogs, manuals, and other print- 
ed material. Few of these packages can be used by 
themselves: in almost all cases these materials are 
used as part of a live presentation, intended to 
illustrate the content of a classroom lecture. 



To simplify the administration of the training 
to the Soviet visitors required that the materials 
available in the many different media be converted 
to a single medium. The contract required that the 
spoken word be translated into Russian. In addi- 
tion, the need for extensive display of motion 
moving parts, hands-on demonstration by the in- 
structor, "animated" diagrams, etc . — suggested 
that the entire package should be done in either 
motion picture or videotape. C-E Cast subcontracted 
with Case Western Reserve University for this work, 
because of our experience in producing instruction- 
al materials in various media. 



The time and cost factors associated with movie 
production made it impossible to use. However, even 
the traditional methods of studio videotaping would 
have required more than the six months which we 
were given to complete the package. Thus we elect- 
ed instead to use our Instructional Television Net- 
work facilities in a "candid classroom" mode. 



Classroom videotaping facilities are becoming a 
more common feature of institutions of higher edu- 
cation in the U.S.A. Seventeen of the organizations 
which run these campus facilities have formed a 
consortium (named AMCEE — Association for Media- 
based Continuing Education for Engineers) which 
sponsored a Pre-Conference Workshop here on Tuesday 
afternoon. The classroom videotaping facilities at 
Case Western Reserve University include three 
remotely-controlled black-and-white cameras, which 
allow the operator to tape whatever the instruc- 
tor does, together with any visual materials or 
objects he may use. 
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FIGURE 1. BILINGUAL VIDEOTAPING PROCESS 



The approach we used to meet, C-E Cast 'a re- 
quirements was to bring the 29 different 
instructors — from C-E Cast and 19 of its sup- 
pliers — into class-rooms, where we taped the 
presentation of each one. The process through 
which each presentation went can be illustrated in 
Figure 1. Box [1] identifies the instructors and 
the materials they brought with them for inclusion 
in their videotapes. We recorded [2] a 1" reel-to- 
reel master videotape [33 which, of course, had the 
instructor^ English narration on both audio 
tracks. At the same time, we made a compact 
cassette recording [43 of his narration, which was 
sent to a typing pool for transcription [5]. The 
output was the English type- script of the narra- 
tion [6], which was then translated into Russian 
[7]. The translators produced the correlative Rus- 
sian translation of the English [8], which was then 
dubbed [9] onto track 2 of the videotape. This tape 
then became the master from which copies were du- 
plicated [10] as required. 

Clearly, with the master tapes and original 
(English) scripts in hand, translation of the tapes 



into any other language can be done by repeating 
steps [7], [8], and [93 of the production process 
as described above. 



Some statistics of the project may be of in- 
terest: 85 videotapes, totalling 45 hours of stu- 
dent viewing, were completed between June 1 and 
August 28, 1973- The tapes ran from 10 to 59 
minutes in length, averaging about 32 minutes. We 
logged an average of 4.5 hours of "studio" time fo- 
each hour of tape produced. The cost to C-E Cast 
of just the videotaping — the translation effort 
was subcontracted separately — came to slightly 
more than $1000 per product-hour. The tapes were 
first used in the Spring of 1974 for the training 
of visiting Soviet engineers and technicians at the 
C-E Cast assembly site. Tape sets have been 
shipped to the KamAZ complex. C-E Cast executives 
returning from KamAZ report that the videotapes are 
in constant use, fulfilling the use for which they 
were intended. 
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SUMMARY 

Engineering educators in the United States 
are considered pioneers in using media-based 
systems (primarily television) to provide 
educational programs for their employed profes- 
sional constituents. They have found television 
courses to be effective in terms of learning, 
accessibility, convenience and cost. The 
availability of international communications 
satellites has caused these educators to begin 
exploring the servicing of engineers and scientists 
worldwide with media-based educational programs via 
satellite. This paper outlines some of the 
possibilities for this service. 

The Present Situation 

Systems operating today fall into two major 
categories: 1) live transmission of courses from 
classrooms to companies over Instructional 
Television Fixed Service (ITFS) channels or over 
Educational Television (ETV) channels and 2) video- 
tapes of either live of studio produced instruction. 

An ITFS signal has a broadcast range of about 
30 miles. In areas such as Los Angeles or San 
Francisco, ITFS works well. Many high technology 
firms are located within range of the University 
of Southern California and Stanford University 
systems. However, in Colorado the terrain is such 
that live broadcast is impractical so Colorado 
State University has built its off-campus program 
around a videotape distribution service. M.I.T., 
whose program is based primarily on a catalog of 
studio produced engineering and science courses, 
depends on mail and parcel delivery services for 
distribution of its programs worldwide. Demand 
for certain M.I.T.'s packaged courses is so great 
that, in one case, 20 complete sets of 21 tapes 
each are required to meet circulation demands. 
That alone represents an inventory investment of 
$15-20,000. The recently begun Tutored Videotape 
Instruction program at Stanford permits students 
at locations outside broadcast range to earn degree 
credit by viewing videotapes of Stanford lectures. 1 
Company provided tutors assist in the absence of 
the course instructors. The most troublesome 
aspect of that program is the slow delivery of 
tapes to the students and homework and examinations 
to the professors. A minimum of one week lag time 



must be built in to insure stability In the 
viewing schedules at the remote sites, 

The systems, while effective in reaching the 
producing universities' well defined constituen- 
cies, are generally unable to expand their 
services for the following reasons: (1) the 
signal can only travel a short distance for a 
reasonable cost; (2) the mail and other delivery 
services are slow; (3) videotape inventory is 
expensive. 

SATELLITE CAPABILITIES 

Problems of limited broadcast range or s. 1 w 
videotape delivery in the United States are 
magnified in serving engineers with televised 
instruction in foreign countries. However, a 
communications satellite which is placed in 
synchronous orbit at an altitude of 37,780 Km 
(22,240 miles) can provide broadcast coverage over 
about one-third of the earth's surface. This 
permits expansion of voice, data and television 
services from regional to national or internation- 
al coverage. 

INTELSAT, the International Telecommunications 
Satellite Organization, is the body that owns, 
maintains and operates the global satellite system 
which is used by countries around the world for 
public international telecommunications services. 
As of March 31, 1978, membership in INTELSAT 
numbered 101 countries. 2 

Earth stations in the global system are 
owned and operated by domestic telecommunications 
entities with the countries that hold membership. 
The stations process all forms of long distance 
communications. Thousands of telephone calls, 
telegraph messages, high-speed data, facsimile 
and television signals are transmitted and 
received at the same time. The flexibility of the 
system permits instantaneous communications 
between any station and another or among many 
stations simultaneously. Nearly 90% of the total 
utilization of the INTELSAT system is for voice 
circuits, the remaining 10% utilization covers all 
other services, including television. 

Use of the INTELSAT system for satellite 
television transmission largely reflects interest 
generated by individual news and sports events. 
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International events aviah as the Olymplpa, Papal 
Masaes t ami pilgrimages, to Mecca generate 
anbatantlal International televlalon coverage, 
Algeria, Malayala, Nigeria and fludnn utilise 
INTRbflAT faolUUaa for domeafcU? television 
tranamlsalnn. Kaeh INTEU8AT IV-A baa a nominal 
capacity of 6,000 vnlou circuits ami two tolavi-< 
a Ion channel la t This luada to extremely high 
tartffa for imo of the preaenlly limit: ad TV 
channo la. 

C05T FAGTORfl 

. Pricing la baaed on tariffa hoi: by the 
aonding and rocalvlng countrioa. Kor Lnatanco, tho 
current rato for TV tranamUti ton from tho United 
States to Brazil is compound of tho United 8 tat on 
COMSAT rato of about $l,600/hour plus the Brazilian 
EMBRATEL rote of about $2,600/hour, for a total of 
about $4,200/hour. 3 That does not include tho 
charges for getting tho signal from the point of 
origin to the INTELSAT uplink earth station and 
from the INTELSAT downlink earth station to the 
destination point. Presently, unless there are 
large numbers of participants in a given program, 
the cost per viewer for TV transmission is 
prohibitive. 

PROPOSED ACTIVITIES 

INTELSAT is, at this writing, evaluating its 
service offering capability and tariff structure. 
Should a policy and set of procedures be adopted 
which encourage TV transmission of education 
programs, the delivery of engineering courses via 
satellite may become a viable option. Three 
options, (1) broadcasting of special seminars; 
(2) occasional teleconferencing; and (3) internally 
distributing media-based material via domestic 
satellite systems appear reasonably attractive in 
the near term. 

Special Seminars 

Suppose, for instance, that the international 
authority on irrigation water management resides 
at an American university; and that this authority 
has developed a special one hour state-of-the-art 
lecture on recent developments in that field. A 
live video transmission with audio talkback could 
provide a very stimulating educational opportunity 
for irrigation engineers and students in several 
countries simultaneously. In this case, several 
hundred people would be participating, thus 
reducing the cost to about $50 per viewer hour 
(assume cost of $15,000 for video to three 
countries with audio talkback. Then, $15,000/300 
viewers =» $50 viewer hour). 

Teleconferences 

Another model might be a two or three-way 
teleconference among engineers, scientists or high- 
level planners separated by large distances. This 
might follow the method employed in a two day 
telecolloquium held in 1977 between the University 
of Montreal and Stanford University. Discussions 
were focused on the social applications of 



International aatelllteai In tlUa particular oaaa, 
two panels of axporla onnduoted a two-way, faoo- 
to^faee^vldeo, bilingual meeting vising prepared 
atatementa supplemented by heavy andlenuaa 
part UHpatlon. Whan aaked to rata the, ayatem 
regarding Ita suitability for different typea of, 
oxohangQHt partlolpanta ordered them na fnllnwai 1 

Exchanging oplnlona(moat aat lafaatory) 

Asking queatlona 

Receiving/giving Information 

Generating ideas 

Making dao I n loan 

Discussing controversial Issues 

Resolving disagreements (unaat Infactory) 

Domestic Satolllto Distribution 

In Its planning for expanding internationally, 
AMCEE is keenly aware of tho need to work coopera- 
tively with foreign universities in a partnership 
arrangement. Amerlcun and foreign universities 
might work jointly on a program which would be 
produced on videotape at the United States, and/or 
the foreign partner's campus* The foreign 
university would work with its domestic communica- 
tions system to arrange for national distribution . 
via its domestic satellite system or by any other 
appropriate method (terrestrial television, mail, 
etc. ) . 

BANDWIDTH FACTORS 

While most discussions focus on television 
transmission, the use of narrower bandwidth 
options on satellites should not be overlooked. 
In lieu of full bandwidth teleconferences, one 
might also consider use of two-way coupled with 
high-speed data and facsimile capabilities. 
Computing and problem solving sessions could be 
conducted using these services where the course 
instructor might receive transmission of problems 
via a facsimile or computer system. 

The Stanford University, California and 
Carleton University, Ottawa, curriculum-sharing 
experiment using the joint Amer ican-Canad ian 
Communications Technology Satellite (CTS) con- 
firmed that a novel digital video compression 
technique could be used effectively in transmitting 
engineering courses via satellite. Through this 
technique, a signal, rated satisfactory by the 
students involved, was transmitted using about 
one-eighth the normal television bandwidth. While 
the processing equipment needed at both ends of 
the system was very expensive, the limited 
production of only a few models cou.V ■ " provide 
any manufacturing economy. Should i technique 
receive wider acceptance by satellite technolo- 
gists, the cost of video compression equipment 
would be expected to be reduced. This should lead 
to more viable pricing of television channels on 
satellites. 

CONCLUSION 

Presently, the broad-scale use of satellites 
for international engineering education does not 
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look prnmlNlnK, Hlmuld INTIil,HAT nml Itu mmnher 
nnUonw mluee \\w high luiiirly ulmrsP for use or 
TV tsiipMb 1 1 1 ry 9 the distribution nf Nhnrt or full- 
lenRth PHHlnoMr ln» poiivhpw nmy Immune n prnPtlenl 
option. In HltmitloiiH where larfto tmd Ionium u«n 
he aKRroKrttmi for n hIuhIo Hpeolni event, ruioh mi 
a mnjcir teehnleal mldruHti, Him likelihood of live 
International part le Ipnt Ion mm Id be Lnnrumuul, 
Uno of domuntie eommuiW tuitions. HntelUtu syntonic 
in foreign p.oimtrlQH for il Lhc r I but Lun of pnnlumed 
nuitttvlnlH (vUlgntnpon) seeum to ho n dint (nut 
pnmilbllUy. Tuloiionformu'- In« on Important hmuun 
with large Mcalu mulleneo participation niluht alao 
bo a praotlcnl option, Uho of narrowbniul 
communications features of satellites will 
probably rocaLvu the attention of anvoral oxporl- 
numtnrn. Ah technologists develop waya that: 
television signals can bo transmitted via 
sntoLllto using less bandwidth, cost may become 
a lt!8H significant factor. 

Engineering educators must continue to develop 
plana for Interna tionnl continuing engineering 
education using satellites. Experiments should be 
conducted and thoroughly documented in preparation 
for the day when satellite distribution will be a 
practical option. 
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Summary 

A modern educat ionn I Information service la 
described which will enable decision makers at their 
Job aite to match the continuing education needs of 
practicing engineers with available learning re- 
sources. Operations are scheduled to begin in the 
fall, 1979. Background, system operation, and 
evaluation plans are briefly outlined herein. The 
information service is sponsored by the Association 
for Media-based Continuing Education for Engineers 
(AMCEE) as part of its effort to increase the 
national effectiveness in continuing education of 
engineers . 

The purpose of this paper is to stimulate dis- 
cussion of how the operations might be extended to 
engineers and managers worldwide. 

Background 

Industry and government are acutely aware of 
their key human resources and the need to maintain 
and enhance the technical vitality of these people. 
Encouraging education on the job is Virtually al- 
wayu "company policy," and occasionally education 
is practiced with formal, in-plant programs of ex- 
cellent intellectual merit. But more often, an 
array of educational opportunities are unavailable, 
thus good intentions with firm budget commitments 
go underutilized . In this context , the proposed in- 
formation service is needed and should be welcomed 
and utilized. 

The Engineers Joint Council of New York pub- 
lished a compilation of short courses ( not media- 
based packages) for several years. Learning 
Resources was a publication issued three times a 
year by the Engineers Joint Council, New York City. 
It was "a compilation of essential information about 
short courses, seminars, conferences, workshops and 
other educational activities (but not learning 
packages) through which engineers, educators, 



sclent 1st a and managers may enhance their profes- 
sional competence." Unfortunately, this KJC 
publication ceaaed operations In 1977, leaving a 
void. Interestingly enough, at the time of its 
demise the publication had over 400 subscribers and 
a total of 800-1000 copies of each issue were sold. 
Rising costs in New York City, problems of currency 
with only three Issues a year, and lack of technical 
staff to cross-reference and key-word the entries 
properly were among the reasons Learning Resources 
ceased publ lcation. 

An indication of the scope of the major con- 
tinuing engineering educational operations which 
needs to be cataloged can be gleaned from recent 
surveys. A study, Education in Industry } conduc ted 
by the Conference Board, a New York based research 
organization, estimates that the nation's largest 
firms are spending more than $2 billion a year on 
employee education. The report was based on data 
provided by 610 companies with 500 or more employees. 
It reported that programs to train and instruct new 
employees account for a substantial portion of some 
firms' education spending; but most companies give 
top priority to present employees in an effort to 
prepare them to assume new responsibilities, improve 
their performance in current jobs, and maintain 
their competence in the face of changing knowledge 
and technology. 

Among the 32 million or so persons employed 
by firms with 500 or more employees, about 
3.7 million, or 11 percent, took part in 
in-house courses provided by their com- 
panies during working hours, and another 
700,000 (or 2 percent) were enrolled in 
company courses given during nonworking 
hours. Participation rates are usually 
higher among exempt than among non-exempt 
employees. One corporate giant offers a 
"back of the envelope" estimate that about 
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a quftreof of its professional and mana- 
gerial employees have tafcen p^vt In an 
H GfNih«»jflb learning e*pertenee of At; 
least mi days" during each of recent 
year«i The study did not; attempt to 
measure participation In tuitton^ald 
program?, directly, but by relating Ua 

findings AbOUt thftlY prevalence to the 

evidence of An earlier study tbAt About 
four percent of the employees of* com- 5 
pan lea having fluoh ptnoi'AfflA took part In 
them during a one-year period, an estimate 
of 1,3 million employee participants la 
derived. 

Direct expenditure* Ate projected to have 
been about $2 billion in the "past yeari" 
About 11 percent of chin total la 
accounted for by tuition-aid programs 
and 9 percent by outnide courses pursued 
by employees during work houra or other- 
wise "In the line of duty," The remain- 
ing BO percent represents direct coat a 
incurred for in-houae company education 
and training activities. 1 

One final noto from Rducnt ion In Industry gtvou 
acme perspective to this massive effort , because it 
underpins tho great diversity of offerings and 
sources which serve the field. 

"A basic precept at our company is that 
if something can be obtained from exist- 
ing sources we don't do It ourselves," 
one corporate education executive states. 
While most managers would add an "other- 
things-being equal" qualifier, it is a 
fact three-quarters (74 percent) of the 
companies surveyed - the proportion 
varying by company size and type - send 
some of their employees to take courses 
or seminars at outside education-training 
resources during working hours or other- 
wise "in the line of duty." 1 

The core listing of today's resources available 
for continuing education of engineers is short 
courses offered by universities, technical societies, 
trade associations and proprietary firms. These 
courses are designed specifically for' the practicing 
engineer. Typically, the course is an intensive 
effort, one to five consecutive days. Most pro- 
grams draw their students nationally, or at least 
from a broad regional, to support the diversity and 
specialization required. Almost without exception, 
the short courses are publicized by direct mail to 
the individual engineers who are on specialized 
mailing lists maintained by the technical societies 
and trade publications. 

2 

Klus and Jones surveyed U.S. universities and 
professional/technical associations to determine 
their continuing education, short course offerings 
and how these programs are planned, course content 
established and evaluations conducted. A summary 
table from this 1976 survey indicates the scope of 
the noncredit activities that year. 
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Klus and Jones extended these data to make an 
estimate of total Annual enrollments in noncredit 
continuing education of engineers, about 270,000, 
with a total direct post In tuition of shout ij'il 
mill Ion i 

Another nrnjoi source of continuing education 
is the enrollment of part-time students in regular 
university progmms« The courses usually extend 
over 33 to A3 houra oC instruction and may or may 
not be taken for academic credit i Night schools or 
oxtounlon offerings are the traditional way to ob- 
tain this kind of Instruction, Hy one estimate, 
as many as 26,000 engineers participate in mich 
programs in nearby universities almost always with 
tuition refund from his or her employer. Since 
these offerings are by design very regional In 
nature, no attempt will be made to catalog them. 

A rapidly growing segment of the continuing 
education market is media-based. These courses are 
generally taken by small groups of engineers on a 
regular schedule at their job sites. This activity 
is reviewed in depth in companion papers. ■*»^» 5 

System Operation 

"Knowledge is of two kinds. 

We know a subject ourselves, or 

we know where we can find information 

upon it." Samuel Johnson (1775) 

The initial activity and perhaps the keystone 
activity, to be undertaken is the collection of 
data from al 1 universities, firms, professional 
societies and government agencies which offer con- 
tinuing education courses for engineers and 
engineering managers. Both "live" short courses 
and media-based "packaged" courses will be included 
so long as they are intended for practicing 
engineers. The diversity and number of the basic 
information sources will make data 'election and 
maintenance difficult. The basic information 
sources include the following types of institutions: 
universities (both academic and extension divisions); 
technical societies; trade associations; industrial 
firms; proprietary firms; video-publishing houses, 
and, state and federal government agencies. Well 
over 175 sources of courseware have been identified 
to date for inclusion in the survey. The initial 
collection of information is expected to exceed 
3000 short courses scheduled within six months of 
data gathering, and over 200 media-based packages. 
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have considerable experience in this area. These 
men are: 



Each course description may have detailed informa- 
tion of 100-5000 words. Up to 40,000 records are 
involved, because most media-based packages are 
modular and are, therefore, described on an indi- 
vidual lecture basis. The information collection 
process will be an year around activity insofar as 
practical. 

The data collection will be maintained on a 
modern word processing machine. Therefore, the in- 
formation can be retrieved by means of key word in- 
dexes through a computer search initiated by an 
operator at a keyboard. Initially, this machine 
and direct access to the memory will be restricted 
to an operator in Columbia, South Carolina. Dr. 
Joseph Biedenbach and his staff at the University 
of South Carolina will develop the information 
service and will maintain all records. Thus, during 
its first year of operation, an external inquiry by 
telephone will be answered by the system operator 
in Columbia in much the same manner that airline 
flight reservations are handled now by telephone. 

The telephone inquiry service is intended to 
add timeliness to a basic information service which 
will be provided to subscribers in the form of a bi- 
annual publication. The word processor will be used 
to prepare camera-ready copy with various cross 
indexes. 

The business plan calls for the users of the 
information service to pay an annual subscription 
fee. The people who supply the data concerning 
courses will not be charged a fee. Directories are 
often marginal operations financially, but we are 
hopeful that the recent growth in continuing educa- 
tion activities can sustain the project eventually. 

Service is scheduled to begin in the fall. 

1979. 

Evaluation 

We will take maximum advantage of the prior 
experience and detailed knowledge of others as we 
plan the data collection. For example, Ms, Julie 
Gibouleau, former editor of Learning Resources , will 
be employed as a consultant to this project for 
several days in the first two months. Her knowledge 
of data sources and gathering procedures and other 
information will give the new service the benefit of 
her prior experience. 

A Project Management Board (PMB) meeting is 
planned during this initial two month period to re- 
view the data collection operations plan in detail. 
Several members of the PMB, who have agreed to serve, 



Harold I. Abramson, Assistant Secretary fov 
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OFFICE SYSTEM 6 
6/440 INFORMATION PROCESSOR 




The IBM 6/440 Information Processor 
consists of an operator station de- 
signed for advanced record and text 
processing, coupled with a quiet, 
high-speed, high quality ink jet docu- 
ment printer. 

Information is entered into the IBM 
6/440 processor directly through the 
display/keyboard, or from pre- 
recorded high-density (274,000-char- 
acter) magnetic storage diskettes 

The unit's built-in logic and memory 
make it ideal for record processing. 
With it, you build files electronically 
Update them quickly. Sequence and 
qualify them to create, on demand, 
vital reports and other documenls. 

Its display screen, memory and ad- 
vanced text processing features pro- 
vide needed capabilities for lengthy 
revision of text and for document 
assembly. 



Prompting display 

Built-in prompts on the system's func- 
tional display screen make the IBM 
6/440 easy to operate. A simple 
option selection routine guides oper- 
ators through revising, formatting 
and printing. Frequently used formats 
can be stored, visually checked and 
printed automatically. 

Diskette reader/ recorder 

The 6/440 Information Processor 
provides economical storage of docu- 
ments, records and other material on 
274.000-character diskettes-with fast 
access for processing and printing 

Quiet ink jet printer 

Its mk jet printer delivers high quality 
hard copy printing at up to 92 charac- 
ters persecond. And speeds the flow 
of information by permitting simul- 
taneous printing and revision of docu- 
ments, and by automatically feeding, 
printing and stacking letters and 
envelopes. 



Office System 6: an advanced 
management resource 

Office System 6 provides today's busi- 
nesses and organizations with a vitally 
needed capability for administrative 
record processing. Increased function 
and power for text processing Plus an 
optional communications capability. 



Specifications 

Pottor Requirements nfmniva fin lis volt. 60 
hertf ifjambOfes. dedicated linn Normal cut- 
rpn! dram ir. It 1 amperes (Mac mnrr. with 
•.wi.jtitc memories are S'lhicct !o Ions nl buHnred 
.p'nrmat on 'n (.,if.o of unexpected po*Ver inter- 
ruptions A machine connected 10 a dedicated 
ctcui! is loss !(koty io expe''en<.e unexpected 
power mtof rupti on;; mused by mumuntiiry 
overloads ) 

Maximum BTU/Houi 4,632 

Env.rnnm(;ntai I'm. Is temperature 60 , -90* F. 
15 6'-32 2' C. relative hum d.ty 8-80%. 

D-nu,.nsions Operator Stabon- 4 1 0 in (1.041 mm) 
w-de. 23 2 r t m i59i mm} rjeop. 29 0 »n (737 mm) 
h,gn Pr.nter-41.12 in ( 1 .044 mm) Wl de. 29 5 m . 
(749 mrn) deep, 44 5 .n ( 1 ,130 mm) high 

Others! -nq SPood up !r< 92 characters pei second 

Paper Capacity, approximately t ?00 sheets 20 lb 
{76 gm/rn'] weight 

Paper S 2Gs all oiantJitfd cul shaet si/es noi insr: 
than 7 0 in (178 mm) .vide or 10 5 tn (2G7 mm) 
lonC antl nol grealor th.m 14 0 rn (356 mm) 
wiCo oi long 

Paper Weights 16 lb (60 qni/m ? ) Ihrotigh 24 lb 
(90gm/m ; ) 

fc'ive'ope Capacity approximately 500 envelopes 

Envelope Sizes *7V *9 and #10 

Envelope Weights 13 1b (50 gm/m 1 ) through 24 lb 

(90 gm/m>) 
Color Pobbio Giay 

Noi Weights Operator Station- 127 lbs (57 kg) 

Pnnter-480 Ipr, (216 kg) 
Photograph shows ri03.gn model 
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AMCEE VIDEOTAPED CATALOG AND 
ITS INTERNATIONAL IMPLICATIONS 



Robert M. Anderson, Jr. P.E. 

Ball Brothers Professor of Engineering 

Purdue University 

West Lafayette, Indiana 



Introduction 

The Association for Media-based Continuing Ed- 
ucation for Engineers (AMCEE) has been described as 
an organization in other papers presented at this 
workshop. Nineteen member institutions have band- 
ed together to Increase the availability of con- 
tinuing engineering education programming to prac- 
ticing engineers primarily within the borders of 
the United States. 

ft-v 1 of the original concepts which led to the 
foriN: 1 " •■ of AMCEE was that of providing televised 
conti. ; j engineering education programming na- 
tionally (and internationally) by means of satel- 
lite. In the original conception of satellite dis- 
tribution, we Imagined shipping a videotape contin- 
uing engineering education program to an up-link 
transmitter location for transmission to a satel- 
lite. We Imagined a satellite with high power 
transponders so that the rebroadcast by the satel- 
lite would be at a power level sufficient to allow 
ground stations of very modest cost to be able to 
receive the transponded signal. In this plan we 
imagined several industrial and academic locations 
around the country as having satellite ground sta- 
tions tuned to receive the television-based contin- 
uing engineering education programming. Such a 
satellite distribution system could be extended 
easily to reach beyond the borders of the United 
States. The only constraint in the acceptability 
of such programming would be the general use of the 
engllsh language for the audio portion of the pro- 
gramming. Using english as the broadcast language 
is not a severe constraint; in areas where it nec- 
essary, the received signal could be recorded and 
a local language audio track could be dubbed in. 

The videotape distribution project discussed 
in this paper was proposed as a pilot to the satel- 
lite distribution program. The distribution of 
videotape-based continuing engineering education 
programming from the several member institutions of 
AMCEE provides a vehicle to test and to develop or- 
ganizational procedures for identifying and reach- 
ing potential customers for such programming, for 
working out the interinstitutional financial and 
operational agreements, etc. Such a pilot program 
is desireable since satellite delivery system is 
complicated in terms of the organizational arrange- 
ments among the participating institutions. 

This paper describes the operation of the 
videotape distribution project initiated by AMCEE 
in 1978. After this description, we offer a brief 
discussion of the International implications of the 



videotaped distribution project. We conclude the 
paper with an articulation of some of the ques- 
tions which we recognize at this point in time. 

USA Videotape Distribution Project 

The idea for a catalog of videotapes from the 
AMCEE member institutions originated in late Jan- 
uary 1978. In an amazingly short time, agreements 
among several member institution representatives 
were reached concerning catalog format, course 
pricing, and revenue sharing. All member institu- 
tions were contacted and made aware of the oppor- 
tunity to list courses in the upcoming catalog. 
The Executive Director of AMCEE was charged to 
produce the catalog. Agreement was reached among 
the member representatives that the first catalog 
would contain only "live" classroom televised 
courses. We further agreed to offer these courses 
only on a non-credit basis; but to Indicate that 
if academic credit was desired, the person with 
that desire should contact the local AMCEE school 
or the producing AMCEE school. 

During the summer of 1978, eleven Institutions 
elected to list courses 1n the catalog. A total of 
172 classroom courses were listed in the catalog. 
Fourteen thousand copies were printed during the 
summer of 1978. Of these, 8,500 copies were print- 
ed with member institution names and logos on the 
covers and were distributed by the member institu- 
tions. Five thousand five hundred copies were 
printed with no member institution designation on 
the cover; these copies were distributed directly 
to engineers by AMCEE Headquarters. Generally 
speaking the Executive Headquarters distributed the 
AMCEE catalogs only in those geographical regions 
in the United States in which there 1s no Institu- 
tional member. Of the 14,000 catalogs printed, 
each member institution was entitled to receive a 
maximum of 500 catalogs at no cost. Each member 
instition was able to order additional catalogs at 
a cost of $1.25 each. The member institutions took 
it upon themselves to distribute catalogs within 
their own geographical areas. 

The agreements reached in late January 1978 
concerning fiscal affairs included the following 
understandings : 

(1) The cost for classroom instruction would 
be on the order of $50 per class hour. For that 
"book" price, a leasing client would be entitled to 
a ten day rental of one videotape of each class 
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period and one copy of any class handout materials 
associated with each class. The client would be 
free to reproduce the printed matter 1n whatever 
quantity necessary for the local viewing audience. 
The client would be billed for an additional $2.00 
per tape, to pay for the shipping and handling of 
the tape from the producing Institution to the 
client. The client would also be expected to pay 
the shipping and handling of the tape from the 
client back to the producing Institution. 

(2) S1xty-f1ve percent of the book price plus 
the $2.00 per tape would go to the producing Insti- 
tution for- that institution to be responsible to 
provide the videotape and the shipping of the video- 
tape to the client. 

(3) The Executive Headquarters would take 15% 
of the book price in exchange for providing the 
catalogs and for doing the client billing and the 
dispersing of funds among the participating Insti- 
tutions. 

(4) Twenty percent of the book price was 
allocated as a salesman's commission. The sales- 
man's commission is available to the producing in- 
stitution, Executive Headquarters, another member 
institution, or a designated AMCEE sales representa- 
tive. That 1s, 1f an order from a client comes as 

a result of a catalog supplied by the producing 
Institution, then the salesman's commission goes to 
the producing Institution; 1f an order comes as a 
result of a catalog distributed directly by AMCEE, 
the sales commission goes back to AMCEE Headquar- 
ters; if an order comes as a result of another mem- 
ber Institution's catalog, that other member insti- 
tution receives the sales commission. In a few 
geographical areas of the United States, sales rep- 
resentatives, specifically designated as such by 
AMCEE Headquarters, are used; 1f an order results 
from catalogs distributed by a sales representative, 
the sales commission goes to that representative. 

(5) The decision concerning faculty royalty 
percentages was left open within each producing 
institution. Within the several member institu- 
tions of AMCEE producing courses for distribution 
nationally, a variety of royalty arrangements have 
been worked out. While there 1s no uniformity from 
one institution's royalty arrangements to another, 
the range of author royalties run from a low of 
about 5% of book price to a high of 30% of book 
price. 

(6) All institutional representatives agreed 
that the videotapes would be made available with- 
out academic credit as a part of their rental or 
lease agreement. Should any individual viewing 
any particular videotape course wish academic cred- 
it, that individual is (as always) free to negoti- 
ate with any appropriate academic institution for 
the granting of academic credit. It was agreed 
such negotiation would be considered separate and 
distinct from any videotape distribution arrange- 
ments made through or with AMCEE. 

As of November 1, 1978 the first AKCEE cata- 
log has resulted in 18 different organizations 
ordering 32 courses for a total dollar value of 
554,740. Tables 1 and 2 below provide detailed 
Information on the orders resulting from this first 
catalog. Table 1 shows each client, the course(s) 
ordered, the total dollar value of the order, and 
what organization received the sales commission on 
the order. Table 2 shows the producing institu- 



tions whose courses were ordered as a result of 
the first AMCEE catalog, the particular courses 
that were ordered and the total dollar value asso- 
ciated with the orders to each producing Institu- 
tion. 

AMCEE Headquarters Income on the $54,740 of 
gross Income on videotape courses 1s something 
over $14,000. 

Given that the first catalog was not avail- 
able until mid-summer 1978 and given that many of 
the courses listed therein had order deadlines 1n 
August and September of 1978, we consider the 
sales production from this catalog to be outstand- 
ing. Nothing of tHs scale and magnitude has ever 
been attempted before. For 17 major universities 
to band together to cooperatively market instruc- 
tional materials to Industry 1s a new venture for 
all of us - us 1n the university and us 1n indus- 
try. Just as we in the university need time to 
adapt and to adjust to the opportunities available 
through cooperative action, so too, do those 1n 
Industry need time to adjust and to adapt to the 
opportunity now available to them to access con- 
tinuing engineering education programs from a 
multitude of individual Institutions through one 
consortium. 

Even before the first order was received from 
the first catalog, plans were underway for the 
production of the second catalog. Since we are 
providing videotapes of classroom Instruction, it 
is necessary that at least two catalogs be pro- 
duced each calendar year. A few changes were made 
in the second catalog as a result of comments re- 
ceived on the first catalog. The ost significant 
change 1n the second catalog 1s that the second 
catalog contains within 1t announcements of short, 
non-credit continuing engineering education courses 
which were designed and produced specifically for 
videotape distribution. That is, catalog number 2 
has more than just live credit classroom videotapes 
within it. 

Catalog number 2 lists 224 courses produced 
(or to be produced) at 15 different member institu- 
tions. Fourteen thousand five hundred copies have 
been printed and are being distributed to potential 
industrial clients in November 1978. Nine thousand 
of these copies will be distributed by member insti- 
tutions while five thousand five hundred will be 
distributed directly by AMCEE Headquarters. No 
changes are being made at this time in any of the 
financial understandings as agreed upon for the 
first catalog. 

International Implications 

The international implications of this video- 
tape distribution project are obvious. Videotapes 
being produced and distributed by educational Insti- 
tutions within the United States; these videotapes 
are available for international use. Videotapes 
can be shipped easily across International borders. 
Anywhere that technical audiences with engllsh 
language skills have need for continuing engineer- 
ing programming, the AMCEE videotapes can meet the 
need. Where engllsh language skills are not avail- 
able, permission can be negotiated to provide for 
local language translation of the audio track. 
Other papers in this workshop refer more specifi- 
cally to the details of International marketing of 
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CLIENT & COURSE (S) 

BENDIX RESEARCH LABS, MICHIGAN 
Microprocessor Technology 
& Applications (CSU 
COLLINS RADIO, IOWA 
Data Structures 
& Algorithms ( I IT) 
CUTLER-HAMMER, WISCONSIN 
Business & Technical 

Writing (CASE) 
Semiconductor Electronics 
(STANFORD) 
GENERAL MILLS, MINNESOTA 
Time Management (USCal ) 
Women Up the Management 
Ladder (USCal) 
INTERNATIONAL PAPER COMPANY, TEXAS 

Time Management (USCal ) 
C.H. DEXTER CORP., CONNECTICUT 

Time Management (USCal ) 
DIAMOND POWER SPECIALTY CO., OHIO 

Dynamic Analysis (USCar) 
MISSISSIPPI CHEMICAL COMPANY, MISSISSIPPI 
Chemical Process Analysis (USCar) 
Refrigeration & A1r Conditioning 
(CSU) y 
NATIONAL OCEANIC & ATMOSPHERIC 
ADMINISTRATION, COLORADO 

Introduction to Microprocessors 

(ACE at STANFORD) 
Women Up the Management Ladder 
(USCal) 

NAVAL AVIONICS CENTER, INDIANA 
Women Up the Management Ladder 
(USCal) 

NAVAL WEAPONS CENTER, CALIFORNIA 
Stross-Strength-Strain 

(MICH) 
Polymeric Materials 
(MINN) 

RECOGNITION EQUIPMENT, CALIFORNIA 

Data Communications (SMU) 
NAVAL RESEARCH LABORATORY, WASHINGTON DC 
Acoustic Devices (STANFORD) 
Artificial Intelligence (MIT) 
Computer Architecture (USCar) 
Computer Image Processing (USCal) 
Fourier Transforms (STANFORD) 
Integrated Optics (AMCEE) 
Lasers (STANFORD) 
Microcomputers, Intro, to (ACE) 
Microprocessor Techniques 

& Applications (CSU) 
Systematic Programming (STANFORD) 
Programing Language Processors MIT) 
NORTHERN NATURAL GAS, NEBRASKA 

Biochemical Engineering (CSU) 
RAYTHEON COMPANY, TENNESSEE 

Lasers (STANFORD) 
UNION CAMP, GEORGIA 

Computer Control (USCar) 
UNIVERSITY OF SOUTH CAROLINA, SC 
Soil Dynamics (MIT) 



SALE BY 
REP. OR DIRECT 

U. of MICH. 



DIRECT 
DIRECT 

U. of MINN. 

SMU 
DIRECT 
CASE 
DIRECT 

CSU 

PURDUE 
USCal 

SMU 

DIRECT 



DIRECT 
USCar 
USCar 
USCar 



ORDER TOT AL 
$ 6,709 

2,200 

2,000 

650 

250 

250 
1,500 
2,800 

1 ,500 

400 
3,100 

1 ,500 
24,656 



2,000 
1,500 
1,500 
2,225 

TOTAL $54,740 



TABLE 1 CLIENTS AND COURSES ORDERED 
FROM FIRST AMCEE CATALOG 
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PRODUCING INSTITUTIONS AND COURSES T0TAL QRD£R 

mEE $ ft fiQl 

Miscellaneous Printed Matter * ' 

Integrated Optics (Univ. of Delaware) 
CASE WESTERN RESERVE UNIVERSITY , n n 

Business & Technical Writing 
COLORADO STATE UNIVERSITY 1P qnq 

Microprocessor Technology (2) i*.»u» 

Refrigeration & A1r Conditioning 

Biochemical Engineering 

ILLINOIS INSTITUTE OF TECHNOLOGY 9 99n 

Data Structure & Algorithms ' 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY c nan 

Artificial Intelligence b,uyu 

Programming Language Processors 

Soil Dynamics 

SOUTHERN METHODIST UNIVERSITY i 500 

Data Communications ' 
STANFORD UNIVERSITY ln 7nn 

Semiconductor Electronics iu,/uu 
Introduction to Microprocessors (ACE) (3) 
Acoustic Devices 
Fourier Transforms 
Lasers (2) 

Systematic Programming 

UNIVERSITY OF MICHIGAN , finn 

Stress-Stral n-Strength ' 
UNIVERSITY OF MINNESOTA i qnn 

Polymeric Materials 1 ,3UU 

UNIVERSITY OF SOUTH CAROLINA fi nnn 

Chemical Process Analysis ,uuu 
Computer Architecture 
Computer Control 
Dynamic Analysis 

UNIVERSITY OF SOUTHERN CALIFORNIA 4 Q5Q 

Women Up the Management Ladder (3) tH ^- 

Time Management (3) 
Computer Image Processing 

T0TAL $54,740 



TABLE 2 PRODUCING INSTITUTIONS AND COURSES 
ORDERED FROM FIRST AN'.CEE CATALOG 
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of educational materials. But 1t 1s Important for 
us to elaborate 1n this paper on the details of 
International utilization of videotape courses 
listed 1n the AMCEE catalog. 

Several of the member Institutions already 
have an International distribution of their educa- 
tional programing. Such Institutions, as well as 
those not now having International distribution of 
programming, are and have been specifically en- 
couraged by the AMCEE Board of Directors to make 
the AMCEE catalog available to any and all poten- 
tial clients. The Board of Director;' of AMCEE 
have agreed that the videotape programming should 
be used as widely as possible and the Board does 
not view the national boundary of the lilted 
States as a barrier to the flow of instructional 
programming frw. this country to international 
audiences. 

Anyone desirinj a copy of the AMCEE videotape 
catalog is encouraged to write to any member In- 
stitutional representative or to write directly to 
AMCEE Executive Headquarters. 

Conclusions 

The original purpose of the AMCEE videotape 
catalog was to provide a vehicle by which the 
AMCEE institutions could work out the financial 
and operational details of sharing and distributing 
videotape-based instructional materials. The In- 
tent was that such videotape distribution would 
cease once distribution by satellite becomes a 
reality. But as is often the case in such ven- 
tures, it may be that videotape distribution of 
instructional materials will continue to be an 
important function of AMCEE even after video dis- 
tribution of materials by satellite becomes a 
reality. The economic considerations are different 
for videotape distribution as compared to satellite 
distribution. It may be that economics, wil 1 dic- 
tate the continued distribution of instructional 
materials by videotape for some situations. 

With videotape distribution of the instruc- 
tional materials a real opportunity exists for 
international sharing of technical instructional 
materials. The Board of Directors of AMCEE as 
well as all of the member representatives of the 
AMCEE institutions are excited and enthusiastic 
about the possibilities of International distribu- 
tion. We are anxious to hear from other outside 
the United States to receive from them their com- 
ments concerning this project. Are there modifica- 
tions that we need to consider 1n order to improve 
the foreign utility of videotape based continuing 
engineering education programming? Will the dis- 
tribution of such programming be more or less 
deslreable if done by satellite? How important 1s 
the fact that such programming is done in engllsh? 

We do not have all the answers. But AMCEE is 
moving forward with vigor. 
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MAKING THE MOST OF THE 
DIFFERENCES IN OBJECTIVES 
BETWEEN ACADEMIA AND INDUSTRY 



Myron Trio us 

Director, Cantor for Advanced 

Engineering Study 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 



Today, I want Co talk Co you about the mis- 
match between the aspirations of academia and 
industry and what we can do to take advantage of 
this mismatch . 

Whenever a faculty of engineering is asked to 
help educate engineers, they begin by figuring out 
how they can deliver to the people beyond the 
walls of the campus the same material that they 
have prepared for use on campus. They understand 
in a vague sort of way that this material may not 
be what is wanted or needed. But the least adap- 
tive response is to simply meet the new problem as 
though it were a very small variation in the daily 
work. I don't blame professors for feeling this 
way. In the first place, the entire reward system 
of most campuses and the self image that the 
faculty members develop is built around the teach- 
ing of undergraduate and graduate students. The 
environment is very well structured. The profes- 
sors decide what is to be taught and to be learned, 
and they determine the standards to which the 
students must be held. The reward for the stu- 
dents is also very simple. If t'ney don't do what 
they are told to do, they do not get a degree, and 
without the degree they will have difficulty find- 
ing employment. 

Engineers in industry, however, are motivated 
differently than students. They seem to fall into 
three categories: 

1. Some of them would like to obtain a 
credential as a means of widening career 
opportunities. They seek a degree 
program or at least some form of certifi- 
cation. Students in this category tend 
to be more like the students on campus, 
and it is possible for the professors to 
set up requirements for a degree and find 
some takers. 

2. Some engineers simply want the informa- 
tion in order to do a particular job 
better than they can now do it. 

3. Another group of engineers wants to learn 
something new — either as a means of meet- 
ing a demand placed upon the engineers by 
their organization or perhaps to capture 
an opportunity that they have recognized. 

These three kinds of needs require different 
responses. 

Those who seek a degree ,ire either not very 
long out of school or were denied the opportunity 
at an earlier time and believe they have to make 
it up. A few arc in organizations in which the 
Personnel Department places a very strong reliance 



on degrees. For example, in the government the 
chances for promotion through the Civil Service 
are related to degrees, and students occasionally 
have been known to take leave from their govern- 
ment jobs and spend a year at a university just to 
assure promotions. In general, these students are 
not much different than the on-campus students. 
There aren't very many of them. Faculties who try 
to meet the needs of continuing education by offer- 
ing minor variations in an on-campus program don't 
have many takers. 

A much larger demand is for help with immedi- 
ate, real problems. In fact, for people with this 
need the distinction between a consultant and an 
educator is very small. A good consultant edu- 
cates the client, and to them a good teacher is 
someone who teaches the engineer to solve real 
problems . 

Serving these students is rather difficult for 
many professors — and for several reasons. In the 
first place, professors are rewarded because they 
are good at generalizing information. The highest 
achievement for a professor is to produce a new 
correlation or a new understanding about the re- 
lations among variables. In academia, generaliza- 
tion is considered glamorous and par t icularizat ion 
to a specific application is considered mundane. 
But the engineer with a problem is seeking help in 
particularization. This then is the first mismatch. 
It is unfortunate that in so much of the literature 
there is a discussion of the difference between 
"theory" and"pract ice . 11 Actually, the practicing 
engineer doesn't want subjects that are free of 
theory. His or her interest is in learning to put 
the theories to work. 

As Bertrand Schwartz has put it: There is a 
big difference generating "knowledge" and "know- 
how." There is a difference between teaching 
knowledge and imparting the art of putting that 
knowledge to work. It is the difference between 
being able to solve "given" problems of the kind 
"given this — find that" and being able to define 
problems in ill-defined situations. 

In the last 15 to 20 years, especially in the 
United States, engineering professors have tried 
to make their students partners in the development 
of theory. They have assumed that if a student 
knew the theory, the problems of application would 
take care of themselves. Now this certainly is 
true of classroom type problems, but in the world 
of engineering problems are not in the form "given 
this — find that." The problems themselves have to 
be defined , extracted, simplified , explored , 
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simplified again, explained to others, combined 
with other problems, and worked through to 
practical solutions of just the right degree of 
accuracy with a minimum of cost. In such a situa- 
tion, engineers — especially if they have been 
trained academically — may become lost and confused, 
unable to apply what they know, unable to decide 
what is important and what is insignificant. It is 
at this level that they need help, and it is at 
this level that the professors are least willing 
and anxious to give such help. The activity calls 
for particular izat ion of knowledge — not the gener- 
alization of knowledge, and it is in this activity 
that professors are apt to feel the most insecure. 

Professors are not entirely wrong to take the 
view that generalization of experience is important. 
The only way to avoid obsolescence is to learn to 
generalize from experience. In other words, though 
the demands of engineers is often for instruction 
on how to do a specific thing and they themselves 
often show no great interest in exploring the 
theoretical aspects of things, their own survival 
as professionally competent practioners requires 
them to learn to generalize. 

Another way to say the same thing is to 
observe that professional development requires two 
kinds of activities: 

1. The ability to particularize general 
knowledge and to apply it to a specific 
application. 

2. The ability to understand daily experience 
and connect it to the more useful, 
generalized knowledge. 

The engineer who fails to do the first will be 
on the way to sterility. He or she will be fit 
only to lecture in abstract terms to people who 
probably won't be applying what they are taught 
anyway. The engineer who fails to do the second 
task will become obsolete. As technology shifts 
with time, yesterday's experience will no longer 
be applicable. If the engineer has not connected 
these experiences to the world of wider knowledge, 
he or she will not be able to transfer experiences 
to n new situation and will be unfit for the new 
jobs as they turn up. 

Before turning to how we may use this differ- 
ence in perspectives in a positive way, let me 
bring out one more important difference in under- 
standing and motivation between conventional 
teachers and engineers in industry. 

There is a trap for the teacher who approaches 
engineers in industry after years in a conventional 
classroom. It's easy to fall into the trap of 
thinking that students from industry are just like 
graduate students on campus — only older and a 
little bit rusty. Actually, students on campus 
have made a different kind of compact with the 
educational institution than students in industry. 
Students on campus have committed large blocks of 
time to education. They have already decided that 
they are not going to earn money during this time — 
at least not more than enough to stay alive. They 
consider their first and only task the development 
of intellectual capital. At least this is the way 
professors are apt to treat the students; and 
although they may grumble, they fall in line 
because they haven't much choice. On the other 
hand, the adult learner places great value on his 
or her time. He or she usually has to support a 



family, to engage in civic activities, to hold 
down a full-time job, to be a parent. 

In short, for the graduate or undergraduate 
student the tuition fee is a good measure of what 
the student thinks his education costs. For the 
practicing engineer, the tuition fee is usually 
small in comparison with the opportunity cost 
associated with the time demands of the study. 

So the second great difference in persj active 
between professors of engineering and practicing 
engineers is the different way each regards the 
value of the other's time. 

Based on these considerations, we have 
formulated principles to guide the development ot 
new approaches to continuing education. 

1. Presentations should be "problem oriented" 
and not "discipline oriented." 

2. Presentations should be connected to the 
theoretical underpinnings, but the 
emphasis should be on how to go from the 
gei.-ral to th<* particular — or more 

spec- " ."icall> , :u" to recognize and define 
the problem. 

3. The presentation should put a high premium 
on the value of the studeru o time. Every 
possible aid to the student to enable him 
or her to skip ahead or to jump around in 
the material or to go more rapidly should 
be provided. 

4. The program should keep before the student 
at all times how what is being taught is 
connected to the student's motivations. 

Before discussing how to take these factors 
into account, we must turn our attention to the 
campus — for if we intend to work with professors 
on campus, we must keep in mind the rewards and 
penalties that are associated with their careers. 
At this point I can speak only for the situation 
in my own country. I am aware that in some other 
countries the constraints are rather different, 
and some things whicli we in the U.S.A. regard as 
barriers may not be barriers elsewhere. 

One of the reasons professors of engineering 
are so interested in generalization is that in the 
United States we do not encourage schools to adopt 
a degree of high specialization. We do not know 
what our students will be doing when they graduate. 
We tend, therefore, to produce students with broad 
training. They find their way in industries and 
to jobs which probably didn't exist when they 
started their education. The U.S.A. still has a 
rather fluid society. It is not uncommon for an 
engineer to work in two or three industries during 
a career. So there is not much likelihood that an 
engineering professor will have specialized 
narrowly for one kind of application. 

On the other hand, some other countries 
encourage specialization. There may be many 
students studying the problems of a specific 
industry such as the steel, industry or the 
aluminum industry. In such circumstances it is 
possible for the students, faculty, and engineers 
in the factory to form a rather close liaison. In 
the U.S., on the other hand, where a fraction of 
the population in engineering is much less and the 
engineers are not prepared for any one industry in 
particular, it is unlikely that the professors will 
concentrate and, therefore, will particularize 
their knowledge to a unique set of industrial 
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applications. Now whether our approach is better 
or not — I cannot say. So much depends upon the 
culture and history of the countries, the state of 
the industry, and so on. But I do know that the 
U.S. system does serve the country well even though 
a by-product is a mismatch between academia and 
industry of the sort I have already mentioned. And 
now what to do? Can we use technology to help? 

Let me first discuss a technique based on the 
use of television. 

In this approach, the teaching is done in the 
place of work. Local tutors are selected from the 
industry. The tutors are chosen because they are 
interested in helping the engineers in the factory 
and have competence in particularizing knowledge. 
They are selected because they are good problem 
solvers. These tutors are teamed with an academic 
person who is willing to prepare lectures on the 
theory underlining the applications. These 
lectures are videotaped for the use in the class- 
room in industry. The materials should be agreed 
upon beforehand, but they do not have to be heavily 
slanted towards application. They should be pre- 
pared with the thought that the lectures will be 
viewed by groups of students with their tutors- 
stopping the tapes to discuss the material at 
frequent intervals. The tutor can enhance and 
extend the lectures by giving examples from the 
daily work. Better yet, the tutor can help the 
students develop their own examples. 

In this technique, the usr of video has 
important advantages. 

1. There is a saving of instructor's time. 

It is no longer necessary to travel to the 
place of work for each lecture. Further- 
more, the lectures may be used over again 
with other companies. It is necessary for 
the professor to make the videotaped 
lectures in the first place. This is an 
added burden, but it only occurs once 
every few years. 

2. The task of particularizing the material 
is not left to the professor. It is the 
job of the local tutor. Therefore, the 
connection between "knowledge" and 
"know-how" is made by the person most 
qualified to do so. 

3. The local tutor does not have to prepare 
lectures or to organize the theoretical 
presentation. He or she only has to recall 
examples from the workplace or, better yet, 
to help the students to generate them. The 
local tutor plays more of the role of 
consultant than the role of a professor. 

To take into account the value that the stu- 
dents place on their time, we have decided to 
experiment with what we call "mini courses." 
Ordinarily, a subject at M.I.T. is given in about 
AO lectures. We have been working with members of 
the faculty to produce summary lectures which take 
about one-third as much time. Once a week the 
professor comes to the studio and speaks for one 
hour covering the materials that normally would be 
covered in three hours of lecture. When this tape 
is played in industry with a tutor, the students 
decide which portions of the material are particu- 
larly interesting to them; and with the help of the 
tutor they explore it. 



The major difficulty associated with a program 
of this kind is the expense of finding out what 
people in industry really want to learn. When 
students come to the campus, they take from a menu 
that has been decided ahead of time by the faculty; 
and if they don't like what is offered, they stay 
away. On the other hand, when a program is to be 
offered in industry, it should be particularized 
insofar as possible to each industry. This is 
exceedingly difficult to do without a lot of study 
and contact with industry. In the coming years 
we plan, particularly in cooperation with AMCEE, 
to make these kinds of studies on a nationwide 
basis and use them to decide which videotapes to 
prepare and in what style to prepare them. 

Now let me turn to a different approach that 
we are using — one that involves both the computer 
and television. 

We call this program "Project PROCEED." 
Project PROCEED is based on the idea that engi- 
neeting knowledge can be prepared in modules 
rather than in full courses or lectures. A module 
is usually represented by a booklet of about 100 
pages, and it requires about eight hours to master. 
The modules are connected to one another by an 
appropriate guide which helps the engineer with 
a problem to decide what it is he or she knows 
and what is yet to be learned. 

We plan for the reference guide to be computer 
based. That is, it will use an interactive 
program so that the engineer can ask questions at 
a terminal, and based on these questions, be 
guided to the information needed. The computer- 
ized data base contains case histories as well as 
specific modular material. 

For example, our first topic is "Energy 
Conservation in Industry." The engineer interested 
in this subject will approach our terminal and 
indicate which industry he or she is considering. 
The computer will list case histories in that 
industry. These case histories show what people 
with energy conservation problems have been doing. 
The computer will then, if requested to do so, 
provide legal, social, and economical data 
relating to the general energy conservation 
problem, either from the perspective of the global 
problem or from the perspective of a particular 
industry. 

The computer program will also list the 
abstracts of various modules. For example, an 
engineer may wish to learn more about how to 
adjust the controls to conserve energy in a 
production process or how to make a calculation 
regarding the return on investment associated with 
a change in a design or perhaps how to design a 
system of heat exchangers for energy recovery. 
Whatever the problem, the computer is designed to 
guide the student to the necessary study materials. 
Some of these materials would be presented on a 
screen at the computer terminal — others will be 
sent by mail, depending on the request. In 
addition, the student will be referred to video- 
tapes which are connected to the problem. For 
example, we have videotapes which take the viewer 
through a factory looking at opportunities to save 
energy, in another videotape, a designer takes 
the viewer through a solar home. 
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The characteristic of both of these programs 
is that they are adaptive to the local situation. 
In the first program, we tried to make general 
material useful to support a tutor who would be 
involved in adapting the general information to 
the specific problem. In the second approach, we 
have chosen a problem which occurs many times, and 
we have pulled together as much information as we 
can about the problem showing people how to 
particularize the general knowledge and deal with 
the problem they have at hand. 

Both of these programs are new. We are unsure 
that they will prove to be economically viable, 
but we think they are based on sound reasoning — 
reasoning that takes into account that in 
continuing education we are not dealing with big 
children, we are dealing with adults who often 
know as much about their lives as we do and with 
whom we must have an entirely different relation- 
ship. 

Thank you. 




Before M.I. T. , Dr. Myron Tribus was a Senior Vice 
President for the Xerox Corporation, U.S. Assistant 
Secretary of Commerce for Science and Technology, 
Dean of the Thayer School of Engineering at 
Dartmouth College, Professor of Engineering at 
U.C.L.A. and a Captain in the U.S.A.F. He has 
published books and papers on heat transfer, 
thermodynamics, decision theory and design. The 
Center for Advanced Engineering Study reaches 
approximately 12,000 engineers worldwide with its 
programs of continuing education. 
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PROGRAM 
CAMINO REAL HOTEL 
TUESDAY - APRIL 24. 1 979 



9:00 a.m. 
to 

B OO p.m. 



8:00 a.m. 
9:00 a.m. 
9:00 a.m. 
10:00 a.m. 



10:00 a.m. 



1 1 00 a.m. 
1 1:30 a.m. 
1:00 p.m. 



Conference Registration 
Carnino Real Hotel • 
Conference Headquarters 



Late Registration 



8:00 p.m. 
WEDNESDAY - APRIL 25. 1979 



6:00 p.m. Hospitality Area — Camino Real Hotel 
to "Meet Your Conference Colleagues'* 



Inauguration of Conference and Exhibit 

Dr. Guillermo Sobero'n Acevedo, Rector 
Universidao Nacional Autdnoma de Mexico* 
MEXICO 

SESSION I 

Moderator: Prof. Javier Jjmenez-Espriu 
Dean of Engineering 
University of Mexico 
Speaker: 'The Super Industrial Revolution" 
Alvin Toffler 
Author of Future Shock 
USA 
Coffee Break 

Discussion and Response led by a panel with 
questions from the floor. 
Panel Members 

Dr. Pierre Le Goff 

Institut Polytechnique National 

FRANCE 

Raul Ortiz Ortiz 

University of Mexico 

MEXICO 

Dr. Myron Tribus 

Massachusetts Institute of Technology 
USA 



1:00 p.m. 
2:30 p.m. 

2:30 p.m. 
4:00 p.m. 



4:00 p.m. 
4:30 p.m. 

4:30 p.m. 
6:00 p.m. 



SESSION II 

Moderator: Professor Alfonso Henriquez 
De Brito 

Cidade Universitaria 
BRAZIL 

Speaker: "Motivation In Adult Education" 
Dr. Bertrand Schwartz 
University of Paris 
FRANCE 

Coffee Break 



SESSION II 
Moderator: 



Speaker: 



Dr. Jose A. Nieto Raminez 

Dean of Graduate School of Engineering 

University of Mexico 

MEXICO 

"Government's Influence on 

Continuing Education" 
Dr. Roger Diaz De Cossio 
Director of Publications and 

Libraries 

Secretaria de Educacidn Pubhca 
MEXICO 



7:00 p.m. Welcome Reception 



Time 



8 30-12 30 



10 00-1030 
10:30-12 30 



Group I 

Professional Society Programs 
Moderator: Vladimir yackolev 
VENEZUELA 



THURSDAY - APRIL 26. 1979 - MORNING SESSIONS 
{Three Concurrent Sessions) 
Group II 
University Programs 
Moderator: Prof. Zlatko Kostrencic 
Gradevinski Institut 
YUGOSLAVIA 



12:30- 2 30 



"A National Program" 
Mr. Hannu Latne 
Suomen Teknillinen Seura 
FINLAND 



"The Swedish Civil Engineers'Plan" 

Mr. Bertil Haard 

Svenges Civilingenjorsforbund 

SWEDEN 



Coffee Break 

"Technican Training" 
Professor Moussa Bamba 
Director de la Scolarite' 
IVORY COAST 



"Professional Societies and Continuing 

Education in India" 

Professor A. Bhattacharyva 

Director. Indian Institute of Technology 

INDIA 

Lunch 



"A Latin American Center" 
Dr Pedro Martinez Pereda 
Centro de Educacion Continua 
School of Engineering 
University of Mexico 
MEXICO 

"Industry-University Relations For A 

Successful Program" 

Dr. G. Brown and Audrey J. Perkins 

University of Surrey 

UNITED KINGDDM 

Coffee Break 

"The University of Wisconsin Model- 
Professor John P. Klus 
University of Wisconsi n-Extension 
USA 



"Continuing Education In Socialist 

Countries" 

Mr. T. Biernacki 

Rector, Politechniki Gdanskiej 

POLAND 

Lunch 



Group Ml 
Industry/Government Programs 
Moderator: Dr. Joseph M Biedenbach 

University of South Carolina 

USA 



"An Individualized Instruction" 
Approach to Continuing Education 
for Engineers by Industry" 
Frank B. Donalson 
NL Bariod 
USA 

"Bridging The Academic-Industrial Gap: 
General Electrics Entry-Level Process" 
Dr. Lindon E. Saline 
USA 



Coffee Break 

"Continuous Education In Agricultural 
Programs" 

Antonio Murneta Necoechea 
Director de Delegaciones Estatales 
Secretaria de Comercio 
MEXICO 

"Continuing Education at Siemens" 
Dr. Ernst Golling 

Director of Engineering Education 

Siemens AG 

GERMANY 

Lunch 



ERIC 
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2 30- 6.00 
Will be Printed 
In Conference 
Proceedings 



ADDITIONAL PAPERS FOR AFTERNOON DISCUSSION 
"An International Professional Society's "Evening Programs In India" 



Approach On Continuing Education 
For Its Members" 
John Wilhelm 

Director of Educational Services 
IEEE/USA 

"A Traveling Road Show Concept 
For Continuing Education" 
George Armitage 
IEEE/CANADA 

"Social, Political Obstacles to the Latin 

American Technological Development: 

It's Impact in Up-To-Date Professional 

Knowledge" 

Dr. Macus Kaplan 

University of Mexico 

MEXICO 



Dr N. L. Kachhara 

H.B. Technological Institute 

INDIA 



"The Argentina Experience" 
Professor Marcelo A. Sobrevila 
National University of Buenos Aires 
ARGENTINA 



"Denmarks Experience" 
Professor Niels Krebs Ovesen 
Danish Engineering Academy 
DENMARK 



"Continuing Education In A Large 
Telecommunications Research and 
Development Establishment" 
Dr. C. R. Wischmeyer 
Bell Laboratories 
USA 

"UPDATE '7X • A Successful 
Technical Vitality Program" 
Gary L. Pastre 
Program Manager of 
Advanced Education 
IBM 

"A Residential Setting For Technical 
Training For Personnel Of A Large 
Corporation" 
Charles Sener, Director 
Bell Sy*»;»ims Center For Technical 
Education 
USA 



"A Case 

Industry 

A Con* 

Edu~ 

Eugen 

John Var 

Westingt 



V On A Successful 
niversity Solution to 
Engineering 
o im" 



■ c Corporation 



Time 
2 30-3 30 



3 30-4 00 

4 00 6 00 



THURSDAY - APRIL 26, 1979 - AFTERNOON SESSION 
(Five Concurrent Sessions) 

Group d.scuss.ons will be based on the morning presentations, additional papers, and conference proceedings The 
intent for each discussion group , s to review the state-of-the art m each area, to mclude international views, and to 
draw on subject matter specialists for the.r expertise Information from the groups will be assrm.laied into a 
document useful to program planners and published after the conference 



Group 
A 



Topic To Be Discussed 

Methods of Need Analysis 
Continuing Education Programs 



Promotion Techniques For 
Continuing Education Programs 

Costs Associated With 
Continuing Education Programs 

Staffing Requirements For 
Continuing Education Programs 

Evaluation Of 

Continuing Education Programs 



Coffee Break 
Group Discussions Continue 



Session Chairman 

Dr Myron Chin 

University of the West Indies 

TRINIDAD 

Dr Sabah Al-Nassari 
University of Technology 
IRAO 

Dean Richard Kenyon 
Rochester Institute of Technology 
USA 

Dr Moti Lai Jam 

Thapar Institute of Engineering and Technology 
INDIA 

Dr A M 2ahoorut Huq 
Bangladesh University of Engineering and 
Technology 
BANGLADESH 



• APRIL 27. 1979 - MORNING SESSIONS 
(Three Concurrent Sessions) 



B30- 1030 



Group t 

Moderator: Prof Johann L. Atrops 

Center Technology In The 
Tropics 
WEST GERMANY 



"The Importance of Continuing 
Education For Inspectors" 
Profesor A. F. Rashed and 
Dr. M. A. Metwally 
Alexandria University 
EGYPT 



Group II 

Moderator Dr D L Mordt'll 

President, Canadian 
College of Advanced 
Engineering Practice 

Canada 

"Engineers/Managers In Etiropu" 
Professor H Eric Frank 
University of Bath 
UNITED KINGDOM 



Group III 

Moderator Dr M Maqusi 

Univorsiry of Jordan 
JORDAN 



"Power Engineering Proqinms In The 
USSR" 

Dr Victor Bespalov 

Moscow Pow»:r Engineering Institute 

USSR 
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1D3D-11 00 
11.00-1230 



"Measuring Tho Effectiveness 01 A 
Joint Thai — Japan Program"" 
Or. Prasil Prapinmongkolkarn 
Chulalongkorn University 
THAILAND 



Coffee Break 

"Appropriate Education For 
Nigerian Engineers" 
Or. Swaminathan Madhu 
Rochester Institute of Technology 
USA 



"An Undergraduate Program Designed 
Designed For Lifelong Learning" 
Dr E. T, Cranch 

President. Worcester Polytechnic 
Institute 
USA 

Coffee Break 

"An Approach To Public Works 
Continuing Education" 
Eng Francisco Beltran 
Secretary of Human Settlements 
and Public Works 
MEXICO 



Dr James Rogers 
Case Western Reserve University 
USA 



12 3D- 2 3D 



"Sanitary Engineering For World Health "A Joint Videotaped Training Prograrr 

rrosr 

Eng Edmundo Elmore 
General Secretary. Inter American 
Sanitary and Environmental 
Engineering Association 
PERU 

Lunch 



"A Program For Control Education And 

Training In Large Industrial Completes" 

SAK El-Sheshe. 

A G Hamdy and 

S E Aidarous 

EGYPT 

Coffee Break 

"Energy Use And The Rale Of 
Continuing Education' 
Dr Marc Pelegnn 
Director of ENSAE 
FRANCE 



"Self Development In Agncultuie Through 
Lifelong Learning" 
Dr John Holden 
Graduate School 

United States Department of Agncuftuie 



ADDITIONAL PAPERS FOR DISCUSSION 



"Support For Continuing Education 
tn A Developing Country" 
Professor D. N. Wakhlu 
Regional Engineering College 
INDIA 

"A National Program For Oil And 

Petrochemical Industries In Venezuela" 

Eflrain Barberii 

Technical Manager 

Vladimir Yackovlev, VP 

INATET 

VENEZUELA 

"Certification Programs In Business 
And Technical Disciplines" 
Roy W. Haley 

American Production and Inventory 
Control Society 
USA 



"Structuring Continuing Education 

In New Zealand" 

Dr. Robert G. Norman 

Ministry of Public Works 

NEW ZEALAND 

"A Learning Model" 
Dr. Samuel Dubin 
Pennsylvania State University 
USA* 



"Professional Reference Programs" 
Henry N. Oppenheimer 
MGt Management Institute 
USA 



"Computerized Access To Engineering 

Information" 

Nancy Hardy 

Engineering Index 

USA 

"A Mathematical Model" 

Professor Pierre Le Goff 

Director, CPIC 

J. C. Charpentier. CPIC 

FRANCE 

and M. Sallaly 

Cairo University 

EGYPT 

"An External Graduate Program" 

Dean Griffith. Oklahoma State University 

Dr. B. E. Gilliland 

Clemson University 

USA 

"A Satellite Project" 

Dr. Myron Chin 

University of the West Indies 



FRIDAY — APRIL 27, 1979 



2:30 p.r 
4:30 p r 



4:30 p.m. 
5:00 p.m. 

8:00 p.m. 



SESSION IV 

Moderator: Ing. G. Etienne 
PAHO 
HAITI 

Speaker: "The French Continuing Education 
Law" 

Dr. Bernard Hauser 
Ministere de ( Industrie 
FRANCE 



Speaker: 



"Developing a National Need Analysis" 
Dr. Samuel B. Gould 



USA 

Panel Discussion 

Reception and Banquet. Palacio de Mineria 
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PRE-CONFERENCE WORKSHOPS 



Two workshops are scheduled immediately preceding the 
conference from 1 :30 p.m. to 5.00 p.m. on Tuesday, April 24, 
1979, in the Camino Real Hotel. All World Conference* 
registrants are cordially invited to attend at no additional 
charge. The workshops will be conducted in English on Media- 
Based Continuing Education For Engineers and Individualized 
Instruction Programs For Continuing Education Of Engineers 



Workshop I 
MEDIA-BASED CONTINUING EDUCATION 
FOR ENGINEERS 



Workshop Leaders: Lionel V. Baldwin 
Colorado University 

J- David Waugh 

University of South Carolina 

**A Decade of U.S. Engineering Education Outreach By Video" 
Hat F. Schulte. Jr. 
University of Michigan 

"The AMCEE Background and Status of Overall Activity" 
Jack Mirnushian 
University of Southern California 

"AMCEE National Tape Distribution Project and Implications 
For International Coop" 

R. M. Anderson, Jr. 

Purdue University 

"Marketing Continuing Education Materials World-Wide" 
John Fitch 

Massachusetts Institute of Technology 

"Media-Based Continuing Education Pedagogy" 
Myron Tribus 

Massachusetts Institute of Technology 



"Satellites for International Continuing Engineering 
Education" 

Kenneth S. Down 

Stanford University 

"Modern Information Services for World-Wide Continuing 
Education" 

Lionel V. Baldwin 

Colorado State University 

Joseph M. Biedenbach 

University of South Carolina 

Morrie E. Nicholson, Jr. 

University of Minnesota 

"Design and Production of a 45-Hour Bi-lingual Videotaped 
Technical Training Program" 

James L. Rogers 

Case Western Reserve University 

"Technologically-Aided Engineering Education of the Future" 
William Kincheloe 
Stanford University 



Workshop II 

PERSONALIZED CONTINUING ENGINEERING 
EDUCATION (PCEE) 

Organizing And Implementing A Program, 
An Overview For Program Planners And Administrators 



Workshop Leaders: Dean Griffith 

Oklahoma State University 

John Cantwell 
Sandia Laboratories 

PCEE refers to a program of continuing education which 
generally have the following characteristics: instruction is 
drawn from text and other media material rather than 
lectures, students decide the rate and pace for mastering 
course materials, and mastery standards are keyed to demon- 
strate performance of specific behavioral objectives. 



The content of this workshop will focus on: 

1. How PCEE differs from conventional academic institution 

2. Advantages and disadvantages of PCEE 

3. Examples of materials used 

4. Discussion of PCEE programs which are operating in 
industry, government, professional associations and 
universities 

5. Procedures for starting a PCEE program 

At the conclusion of the workshop participants should be able 
to assess whether and how they can implement a PCEE 
program. 
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PROGRAM AT A GLANCE 

Flrat World Conforonco on Continuing Enajnoorina Education 
Mexico City — April 25-27, 1879 



TIME 



TUESDAY 
April 24, 1979 



WEDNESDAY - APRIL 25, 1 Q79 



5ess1on 



Topic 



THURSDAY - APRIL 26, 1979 



Session 



Topic 



FRIDAY 27, 1979 



Session 



Topic 



TIME 



:30 - 10:30 
A.M. 



10:00-10:30 



10:30-12:30 
P.M. 



12:30 - 2:30 



2:30 - 3:30 
P.M. 



3:30 - 4:00 



4:00 - 6:00 
P.M. 



7:00 - 8:00 
P.M. 



i:00 - ? 
P.M. 







WELCOME 
TO THE 
CONFERENCE 



INAGURATION Or CONFERENCE 
AND EXHIBIT 
(9:00 - 10:00 A,M, ) 



4 A 



PROFESSIONAL SOCIETY 
PROGRAMS 

• A National Program 
I The Swedish Civil Engin- 
eers Plan 

■ Technician Training 
I Professional Societies 

and Continuing Education 

in India 



6A 



THE SUPER INOUSTRIAL 
REVOLUTION 

ALVIN TOFFLER 

AUTHOR; FUTURE SHOCK 



4B 



COFFTE BREAK (11:00 - 11:30) 



CONTINUATION OF SESSION 1 
ABOVE PANEL DISCUSSION 



LUNCH (1:00 - 2:30) 



I MOTIVATION IN ADULT 
EDUCATION 



COFFEE BREAK {4:00 - 4:30) 



I GOVERNMENT'S INFLUENCE 
ON CONTINUING EDUCATION 



WELCOME RECEPTION 



UNIVERSITY PROGRAMS 

I A Latin American Center 
I Industry-University Re- 
lations For A Successful 
Program 
I The University of Wiscon 
sin Model 

I Continuing Education In 
Social 1st Countries 



4C 



INDUSTRY/GOVERNMENT 
PROGRAMS 

■ An Individualized Instruc 
Hon Approach to Contlnu 
ind Education for Engin- 
eers by Industry 

I Bridging The Academic- 
Industrial Gap General 
Electrics Entry-Level 
Process 

I Continuous Education 1n 
Agrlcul tural Programs 

I Continuing Education at 
Siemens 



COFFEE BREAK 



4A 
4B 
4C 



CONTINUATION OF SESSION 
TOPICS NOTED ABOVE 
(DISCUSSION) 



I UNCH 



5A 



5B 



5C 



50 



Methods of Need Analysis 
Continulnq Education Pro- 
grams 



Promotion Techniques For 
Continuing Education Pro- 
grams 



Costs Associated With 
Continulnq Education Pro- 
grams 



Staffing Requirements For 
Continuing Education Pro- 
grams 



Evaluation of Continuing 
Education Programs 



COFFEE BREAK 



5A 
5B 
5C 
50 
5E 



CONTINUATION OF SESSION 
TOPICS NOTEO ABOVE 

(OISCUSSION) 



ON YOUR OWN IN MEXICO CITY 



GROUP I 

• The Imaortance of Continu 
ing Education For Inspec- 
tors 

I Measuring The Effective- 
ness Of A Joint Thai - 
Japan Program 

I Appropriate Education For 
Nigerian Engineers 

I Sanitary Engineering For 
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CB 



GROUP II 

I Engineers/Managers In 
Europe 
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Learning 

I An Approach To Public 
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I A Joint Videotaped Tra1n1n< 
Program 



GROUP III 
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I A Program for Control Ed- 
ucation And Training In 
Large Industrial Complexes 

I Energy Use And The Role Of 
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I Self Development in Agri- 
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6A 
6B 

6C 
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I THE FRENCH CONTINUING 
EOUCATION LAW 



I DEVELOPING A NATIONAL 
NEEO ANALYSIS 
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RECEPTION AND BANOUET 
PALACIO OE MINERI A 



B:30-10:30 
A.M. 



10:00-10:30 



10:30-12:30 
P.M. 



12:30 - 2:30 



2:30 - 3:30 
P.M. 



3:30 - 4:00 



4:00 -6:00 
P.M. 



7:00 - 8:00 
P.M. 



:00 - ? 
P.M. 
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